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ABSTRACT

INTEGRATING MATHEMATICS AND LANGUAGE ARTS
WITH ASSESSMENT IN A FOURTH GRADE CLASSROOM
By

Erika Vestad
May 2002

The purpose of this project was to develop a unit integrating language arts,
mathematics, and Washington Assessment of Student Learning (WASL) practice items
for use in a fourth grade classroom in the Yakima School District in Yakima,
Washington. This unit allows teachers to better use the WASL practice items assigned
by the district. It also helps students prepare for the WASL and teaches life-long skills.
To accomplish this purpose. current literature was reviewed. Additionally, related
information from selected sources was obtained and analyzed. Current literature and
related sources were synthesized into an integrated unit on measurement and geometry to
use in a fourth grade classroom.
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Chapter One: Introduction

Overview
Integrated curriculum has resurfaced as a popular discussion point in education.
With the push of educational reform and higher standards, people in the education world
are talking about how to teach to make students as successful as possible with all of the
new expectations. Integrated curriculum means curriculum is organized as themes
instead of as separate subjects. Often students and teachers collaborate in the process of
deciding what themes are studied, and in carefully planning the units and integrating all
of the subject areas and the standards (Beane, 1997).
Researchers have found a correlation between student success in math and the
way in which students are taught. Students who see mathematics in relationship to other
subject areas and their lives outside of school are more likely to understand mathematical
concepts and problem solving (Hiebert & Wearne, 1993).
As part of the push for higher standards in schools states are implementing statewide assessments. The assessments are tools to measure the success of the standards.
Renyi, (2000), was concerned that eventually the assessments, driven by the standards,
will become the curricula of the schools. Another concern about the assessments and
standards is that the organization does not lend itself to integrated curriculum. This
project includes a review of the current conversation about these issues. It culminates in
an integrated unit oflanguage arts, mathematics, and assessment practice, for a fourth
grade classroom.
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Purpose
The purpose of this project was to create a geometry and measurement unit that
integrates mathematics, language arts, and assessment practice for a fourth grade
classroom.
Rationale
With the current educational reforms. standards, and assessments, teachers have a
large amount of information and many skills to teach. In addition to teaching the
curriculum and the ability to work in groups and problem solve, teachers also need to
teach students how to take the state-wide assessments. This project includes integrated
units that will combine language arts, mathematics, and the assessment practices for
fourth graders in the Yakima School District in order to increase understanding in the
areas of language arts and math.
Significance of Project
Integrated curriculum has been found to be a best practice in many classrooms to
help students become critical thinkers and problem solvers. Critical thinking and
problem solving will help students be successful when dealing with situations in the
future. Research studies have found that students learn mathematics best when they see
math as something that directly relates to their lives (Jacobs, 1989). Students who learn
mathematics tied into communication, written and oral, and real-life situations are better
able to use mathematics and transfer the skills to other situations (Hiebert & Wearne,
1993). These connections are also required in the higher standards measured in the statewide assessment administered in Washington State as well as in several other states.
Integrated curriculum is not yet widely used because of several difficulties involved in

3

implementation (Jacobs. 1989). However. all authors cited in this paper ultimately
support the theory of integrated curriculum.
Scope
This project is designed for fourth grade students in the Yakima School District in
conjunction with the adopted mathematics text. Quest 2000 Exploring Mathematics. It is
a five week unit integrating language arts, mathematics, and assessment practice. The
literature review is limited to articles and research reports concerning integration of
language art, mathematics, and assessment available through the ERIC database, Central
Washington University Library and inter-library loan, the internet. and the resources from
the Teaching and Leaming Department in the Yakima School District.
Definition of Terms
Alternative Assessment. An authentic assessment or performance assessment not
traditional, fact-based, multiple-choice testing (Wills, 1997).
Assessment. Assessment and testing are the core tools to recognize the
competencies of individuals (Wills, 1997).
Authentic Assessment. An assessment that highlights the "real world" nature of
tasks and assessment contexts that make up the assessments (Wills, 1997).
Crossdisciplinary. Crossdisciplinary is viewing one discipline from the
perspective of another: for example, the physics of music and the history of math (Meeth
as cited in Jacobs, 1989).
Curriculum. A course of study offered by a school (Riverside Webster's II
Dictionary, 1996).
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Discipline Field. Discipline field is a specific body of teachable knowledge with
its own background of education, training, procedures, methods, and content areas
(Piaget as cited in Jacobs, 1989).
Integrated Curriculum. "The development of connections between sometimes
natural and sometimes seemingly disparate bodies of knowledge and skills, and between
students' experiences and backgrounds and what they learn in school." (Martin-Kniep,
2000, p. 8)
Interdisciplinary. Interdisciplinary is a knowledge view and curriculum approach
that consciously applies methodology and language from more than one discipline to
examine a central theme, issue, problem, topic, or experience (Jacobs, 1989).
Multidisciplinary. Multidisciplinary is the juxtaposition of several disciplines
focused on one problem with no direct attempt to integrate (Piaget as cited in Jacobs,
1989).
Performance Assessment. A type of assessment that requires students to actually
perform, demonstrate, construct, develop a product or a solution under defined conditions
and standards (Wills, 1997).
Pluridisciplinary. Pluridisciplinary is the juxtaposition of disciplines assumed to
be more or less related; e.g., math and physics, French and Latin (Piaget as cited in
Jacobs, 1989).
Standards. Standards are the skills and knowledge students are expected to
acquire in the areas ofreading, writing, communication. mathematics, science, history,
geography, civics, economics, arts, and health and fitness as developed by the
Washington State Commission on Student Learning. These standards are clear targets for
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students and teachers across the state (Washington State Commission on Student
Learning, 1998).
Transdisciplinarv. Transdisciplinary is beyond the scope of the disciplines; that
is, to start with a problem and bring to bear knowledge from the disciplines (Meeth as
cited in Jacobs, 1989).
Overview of Chapters
This chapter has served to outline the purpose of this project. In the second
chapter, the literature related to integrated curriculum, teaching mathematics, and
assessment will be reviewed. The procedures for constructing this project are detailed in
the third chapter. The core of the project is chapter four, which consists of the actual
integrated unit. In the fifth and final chapter the conclusions that can be derived from this
process are discussed and recommendations are made.

Chapter Two: Review of Literature
Introduction
This review of literature has been divided into three sections: (a) integrated
curriculum. (b) teaching mathematics. and (c) assessment. The section on integrated
curriculum looks at the research and application of this particular method of curriculum
design. There have been few research studies completed on the subject. but teachers who
write about best practice methods talk about success in their classrooms using integrated
units. The second section discusses strategies for teaching mathematics. The
conversation in this section includes results from research studies and recommendations
from the National Council of Teachers of Mathematics and from the Office of the
Superintendent of Public Instruction in Washington State. The third section is a brief
discussion of assessments and standards in the classroom.
Integrated Curriculum
Interdisciplinary curriculum and integrative teaching are very popular discussion
topics among educators today. Teachers are faced with an increasing amount of
curriculum that they are required to teach each year with no additional time with the
students (Jacobs, 1989). In a document cited by many researchers Jacobs found that
some teachers believe that integrating the curriculum is the answer to solving the time
problem. In addition, integrating is a good way to teach critical thinking and problem
solving skills within a context. Another factor in education today is the waving interest
in the current curriculum on the part of some students. They do not see the importance in
what they are learning, so they do not see the need to stay engaged. Some teachers
believe that integrating the curriculum gives students a chance to see the information in
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context thus keeping the students involved and engaged (Jacobs. 1989). However, there
are also some difficulties when it comes to infusing an integrated curriculum into a
classroom. One of the biggest challenges is finding the time it takes to plan an integrated
unit. Teachers need to be careful to include a strong scope and sequence for the unit
outlining what skills and content are included, in addition to a close link with the state
standards (Smith, 1997).
The concept of teaching integrated content areas is not a recent trend in education.
According to Beane (1997), the idea of curriculum integration started in the 1800s when
public schools were becoming popular. Schools were to teach "social integration" as the
beginning of a common education (p. 2). Some people believe that Dewey's ideas about
meaningful learning during the reform movements of the 1930s was the start of
integration in language arts (Lipson, Valencia, Wixson, & Peters, 1993, p. 252).
According to Jacobs (1989), the theories of both integration and curriculum specialization
could go back to Aristotle and Plato. Aristotle believed that all knowledge could be
divided into three sections: "the productive disciplines, the theoretical disciplines, and the
practical disciplines" (p. 7). This could be the foundation for separating subject areas and
teaching them as several different disciplines. On the other hand, Plato believed that
"unity is the highest good in all things, bringing forth an argument for integrating the
subject areas" (p. 7). Regardless of where integrated curriculum began, it has become a
topic of great discussion.
Balas ( 1997) also believed that integration is an idea from history. An early
children's rhyme made mention of the three R's: Reading, wRiting, and aRithmetic.
Balas believes that math and reading have a lot in common, making it natural to combine
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the two subject areas. According to Balas, math is more than just numbers as reading is
more than just letters. Because of this connection, children can learn about math in a
similar way to how they learn to read. If children understand the processes of reading
and can compare, predict, sequence, record, pose questions, and construct graphs and
charts showing information, then they have a good start toward using those same skills in
math. In addition, Balas believes that reading can provide a common background into
which students can relate math. Through reading experiences students can see more
places that math fits into real-life events and experiences.
Beane ( 1997) offered a theory to explain why the concept of integration has
become popular again now. One reason is that employers want people who know how to
apply information and problem solve, not just people who have memorized facts and
procedures. Another reason is because there are new ideas about how the brain functions
when someone is learning. "The brain processes information through patterns and
connections with an emphasis on coherence rather than fragmentation" (p. 16). And
finally, Beane believed "knowledge is neither fixed nor universal" (p. 16). Teachers
don't know what students need to know in the future so they need to be taught how to
think and problem solve so they are prepared for new situations.
Integration has several names and countless definitions. Walker ( 1996) defined
integrative education as a way of "immersing students in an enriched environment that
reflects the complexities of life" (p. 1). He believed that teaching students in an
environment where all of the information is presented separately does not relate to the
lives of the students or prepare them for real-life situations. According to Walker,
integrated learning involves the whole student: body, thoughts, feelings, senses, and
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intuition in learning experiences that bring together knowledge. Walker stated that there
is no conclusive evidence that integrative education raises test scores. however he argued
that many standardized assessments value the traditional method of teaching more than
they value integrated techniques, so the assessments are biased.
According to Renyi (2000) most teachers who believe they teach with an
integrated or interdisciplinary curriculum are actually using a multidisciplinary approach.
A definition of interdisciplinary curriculum came from Renyi. "By interdisciplinary I
mean studies that use the tools, arguments, and approaches of more than one discipline at
once ... " (p. 43). Renyi defined multidisciplinary as "studies that use tools, arguments,
and approaches of more than one discipline seriatim to analyze different features and
aspects ofa work for different purposes" (p. 43). Beane (1997) agreed withRenyi about
teachers mislabeling their teaching strategies. Beane saw integrated curriculum as
beginning with a central theme and going from there to a big idea with no thought of
subject areas. In integrated curriculum the students give input on the topic and what they
are interested in studying about the topic. On the other hand the multidisciplinary
approach starts with disciplines that could go together, then looks at content and skills,
then a theme is chosen and the teacher decides how each subject can contribute to the
theme.
Beane (1997) saw four major aspects of curriculum integration. First is
integration of experiences. "Integrative learning involves experiences that literally
become part of us- unforgettable learning experiences" (p. 4). These learning
experiences integrate into our thinking and integrate into our past experiences. The
second aspect of curriculum integration is social integration. Schools in a democratic
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society need to teach the common values of the society. These common values are the
general education that all students receive. The content covered under social integration
is debated because people have differing opinions regarding what students should know
when they finish with public education. The third aspect of curriculum integration,
according to Beane, is integration of knowledge. When situations can be thought of as a
whole problem rather than divided into subject areas people have a wider range of
knowledge with which they can address the situation. "In this way we come to
understand and use knowledge not in terms of the differentiated compartments by which
it is labeled in school. but rather as it is 'integrated' in the context of the real problems
and issues" (p. 7). Beane saw the final aspect of curriculum integration as integration of a
curriculum design. "Curriculum is organized around problems and issues that are of
personal and social significance in the real world" (p. 9). The knowledge students are
gaining is to be used in the present, not for a later test or grade level.
According to Czajkowski (1997), integrating requires teachers who are willing to
change how they teach and who can allow themselves to think in an integrated way.
Integration also requires planning, time, space, and resources. Czajkowski believed that
the key to integrated teaching is that the teacher can focus on the learner instead of on the
separate subject areas. The students' needs are met in a more complete way. Czajkowski
taught English integrated with social studies and mathematics. "English can exist
anywhere, in any subject, if we hold "English" to mean oral and written communication
skills in the English language" (p. 91). Czajkowski believed that while math does have
some distinct concepts, integrating the subject areas can enhance the curriculum.

11

Jacobs ( 1989) supports integrated curriculum for several reasons. She believed
that when subjects are taught in isolation it is very difficult to teach the relevancy of the
information. If students could see how the information presented to them is relevant the
rate of students who drop out of school could potentially be reduced. In addition, the
amount of information in the world today is increasing rapidly. It is not possible for
teachers to teach all of the information students could know. Integration allows teachers
to focus on a topic and teach that topic in depth from all subject areas. In addition,
integrated teaching encourages critical thinking and problem solving skills, which can
help students learn to deal with situations in the future. Jacobs admitted there are
potential problems with interdisciplinary units. Teachers who don't have the time or
resources necessary for such a project may end up teaching fragmented parts of a topic.
Careful attention must be paid to the scope and sequence of the units. In addition,
teachers need to be sure to inform parents about what they are teaching and how they are
teaching. When most parents went to school they were taught using a traditional method
of teaching with separate subjects and homework in separate subjects. In order to keep
the support of parents it is important to let them know about this different strategy of
teaching. Beane ( 1997) agreed that parents may initially oppose the idea of
interdisciplinary units because it is not how they learned in school. He felt
communication with parents is very important when it comes to making an interdisciplinary unit successful.
As many authors have stated. one of the many jobs of teachers is to teach children
the value of math and language arts in their lives. Taylor (1999) believed that there are
several connections between math and language arts. For example. both math and
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language arts require classifying, seeing patterns, organizing thought. learning about
relationships, and solving problems. Combining the two subject areas helps students
learn more about their world and how math and language arts play a role in that world.
Both the National Council of Teachers of Mathematics (NCTM) and the National
Council of Teachers of English (NCTE) recommend that teachers make a connection
between math and language arts in their classrooms (as cited in Taylor, 1999). Taylor
provided several creative lessons that integrate math and language arts using children's
literature. One example is a collection of books about eating. Beginning with eating,
Taylor used a variety of old menus. Students took orders and added totals, compared
prices, and created their own menus including their favorite foods, known and newly
invented. Students interviewed each other about favorite foods, favorite restaurants and
why they were favorites, then graphed their information. Taylor recommended teachers
use lessons like this in order to best teach students the relevance of math and language
arts in their lives.
There are several other examples of integrated units in books and journals. One
example of integrating math and language arts is in a fourth grade classroom where
students apply skills of comparison, measurement, and scale while reading the book
Gulliver's Travels, written by Swift (as cited in Kliman, 1993). Kliman described how
students learn in-depth math skills in addition to critical thinking, writing, and reading
skills. Students find how big things would be in a giants' world where everything is ten
times the sizes they know. They then write journals about the landscape and describe to
their reader how big the giants' world is in relation to things known in the students'
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world. In her article. Kliman recommended other children· s books and integrative
activities in addition to the unit on Gulliver's Travels.
In another example. Wahlgren ( 1997) had her sixth grade students write
mathematical storybooks as a way to integrate math, reading, and writing. The students
looked at several children's books about math to get some ideas about how a math story
might look. They picked an area of math they were most interested in and, working with
the library media specialist, the computer specialist, and the special education teacher,
they each wrote and illustrated math storybooks. Wahlgren emphasized how this lesson
allowed the students to expand their knowledge about math through written
communication.
There have been some action research studies done on integrating language arts
and mathematics. Young ( 1999) attended a session at an event sponsored by the
Children's Literature Assembly where he heard about the integration of children's
literature and mathematics in an action research study performed by a teacher, Gloria
Kauffman, and a professor from the University of Nevada, Cyndi Girogis. The study was
performed in an elementary classroom in Tucson. Arizona. Kauffman read selections of
children's literature, including The Giver (Lowry, 1993) and Tarantula Shoes (Birdseye,
1995), and she created math activies based on those books. Girogis and Kauffman
concluded that students should make connections between math and literature naturally.
They had three recommendations for teachers interested in integrating math and
children's literature:
1.

recognize that mathematical connections can be found in most pieces of
literature;
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2.

encourage teachers and preservice teachers to allow those mathematical
connections to emerge naturally from children's literature rather than to
impose such links on the literature; and

3.

listen to students' discussion and connections to literature. (Young, 1999, p.
70-71)

Not only do educational researchers, theorists, and teachers support integrated
learning, the Essential Academic Learning Requirements (EALRs), written by the
Washington State Commission on Student Learning ( 1998), also provided a framework
that allows for the use of integration. For example, the second Writing EALR states,
"The student writes in a variety of forms for different audiences and purposes" (p. 31 ).
In addition, the fifth Mathematics EALR states, "The student understands how
mathematical ideas connect within mathematics, to other subject areas. and to real-life
situations" (p. 63 ). The EAL Rs are standards all Washington State teachers are expected
to be guided by, so a small beginning toward integrated teaching is provided for in
Washington State.
While there are many proponents of integrated teaching, teachers are not
integrating as much as they are talking about what a good idea integration is (Smith,
1997). Smith believed there are several roadblocks that stand in the way of greater use of
integrated teaching, including time restraints on planning and teaching. a back to the
basics push, and the "'teacher-proof' curriculum used in some districts. However, Smith
believed that if teachers looked carefully at the benefits of integration they would work
harder toward implementing that method of teaching. According to Smith, students in
today's world need to take responsibility for their own learning. The learning process
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should not be teacher directed but individually directed by each student. The student
needs to know the purpose for their reading or writing, determine if it makes sense and
then connect it to their lives in a way that is meaningful to the student instead of being
meaningful only to the teacher. Smith argued that teachers need to look at how they
believe students learn best and teach accordingly.
Pontius and Sherman (2000) expressed a concern about the integrated approach to
teaching. Their concern was that some of the content in individual subjects was left out
or was not covered thoroughly enough because the subjects were integrated. "Educators
must identify how to integrate subjects without sacrificing content knowledge.
Integration should enrich each subject so that the result is richer than the sum of the
individual parts" (p.41). Pontius and Sherman suggested that teachers use a grid (see
P.10) to help integrate the standards with the curriculum. Using a grid the teachers can
organize and connect concepts that complement each other. "To be an ideal teaching
strategy, connections between subjects should seem natural and logical" (p. 42).
Another concern is about the quality of resources used for the integration of
curriculum. Young ( 1999) attended a lecture by a profossor from the University of New
Orleans, Patricia Austin. She was speaking at a conference sponsored by the Children's
Literature Assembly. Austin was concerned that some books have been written to be a
resource for teaching math but that some of these books lack the qualities of good
literature. According to Austin, quality math literature should, "read smoothly and
effortlessly, provide pleasure and insight. contain layers of meaning, convey delight in
mathematical inquiry, and invite the reader to learn something new" (Young, 1999, p.
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71 ). The overall conclusion was that integrating math and children· s literature is a good
idea, but teachers need to be careful to pick-out quality literature.
Teaching Mathematics
According to the National Council ofTeachers of Mathematics (NCTM) (1992),
reforms in mathematics education are encouraging teachers to think about mathematics
and how it should be taught differently than in the past. The NCTM stated that "more
mathematics has been created in this century than in all our previous history" (p. iv).
Because of this, teachers need to teach students to become mathematically literate in a
technological world of ever expanding information. Today's students need to know more
mathematics than students of the past. They also need to have a stronger understanding
of the foundations of math to "enable them to expand their knowledge, to interpret
information, to make reasonable decisions, and to solve increasingly complex problems
using various approaches and tools" (p. iv). NCTM saw four strands of mathematics that
need to be taught within the content of mathematics: mathematics as problem solving,
mathematics as communication, mathematics as reasoning, and mathematical
connections. NCTM believed that in order to best learn mathematics students should
solve mathematical problems that relate to their everyday experiences. Students should
be guided and encouraged to make conjectures and conclusions and to discuss their
solutions and reasoning using words, numbers, and pictures. Students should see the
connections between math and other subject areas and between math and the world
outside the classroom. NCTM emphasized that in today's world all students need to be
successful in math. They need to work actively in groups, investigate. report, develop,
discuss, create, model. and validate to learn mathematics (p. v).
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Johnson (2000). in a publication sponsored by the Office of the Superintendent of
Public Instruction in Washington State. wrote many recommendations for teachers of
mathematics. According to Johnson. students need math to make sense to themselves in
their world. Teachers need to provide just enough support to help students succeed
without giving them the solutions. One way to give support is by encouraging the use of
manipulatives. Johnson warned teachers that while manipulatives can be very helpful to
students, teachers need to be sure to teach how to use the manipulatives first and then
carefully choose the appropriate manipulative to go with the concept being taught.
Another way to provide support for students learning mathematics is to arrange
cooperative learning groups. These groups work especially well for younger students and
students with learning difficulties. Students who work in cooperative learning groups
often have a more positive attitude about math.
Johnson (2000) believed the teacher plays a very important role in the
mathematical success of students. "Multiple studies of the culture of the mathematics
classroom have concluded that the student's role and actions depend primarily on the
view of mathematics 'projected' by the teacher" (p. 52). In addition, teachers who have
an integrated view and understanding of math tend to teach with learning activities that
"encourage students to engage and interact with the conceptual aspects of mathematics"
(p.53). Students develop positive attitudes towards mathematics when they perceive
mathematics as useful and interesting. According to Fennema (as cited in Johnson 2000)
there is a definite relationship between students' attitudes toward mathematics and their
achievement in math.
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In an action research study performed by Hildebrand. Ludeman. and Mullin
(1999), Mullin, a third grade teacher, integrated problem solving in math with the writing
process. Her goal was to help her students make a connection between school and their
everyday lives. After teaching strategies of problem solving Mullin asked her students to
write their own problems using addition, subtraction, multiplication, and division. The
students were encouraged to write single step and multiple step problems in addition to
problems with too much or not enough information. The students then took their
problems through the writing process with peer editing and revisions. Students shared
their problems with the class. the whole class working out each student's problem. The
student sharing their problem with the class was the teacher for that problem and helped
the class through to the solution. The math problems were scored on a four-point rubric
that measured the attributes of the problem, the structure of the problem. and the use of
language conventions (Hildebrand, Ludeman, Mullin, 1999, p. 436). The rubric served
several purposes. First, it allowed the teacher to grade the students consistently. Second,
the rubric was a way to communicate progress and needs to parents. Third, the rubric
showed the students how they were performing and in what areas they could improve.
To provide inter-rater reliability the teacher scored the word problems using the rubric
and then the two college instructors scored the word problems using the same criteria.
The three scorers then discussed the results. All raters were in 100 percent agreement
after discussion. The conclusion reached by Hildebrand, et al. (1999) was that Mullin's
method of teaching math using the writing process did improve the students' ability to
write and solve all kinds of math word problems. In addition using a pre- and post-
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student attitude survey, Mullin found that this method improved the attitude of students
toward problem solving in math.
In a combination qualitative and quantitative study by Fennema.. Franke, and
Carpenter (1993) the researchers looked at how a teacher used information about how
children learned math in order to teach those children better. The researchers studied one
teacher over four years: a base year, an experimental year. a case-study year, and a
follow-up year. They used observations and interviews to gather information about the
students and the teacher. The researchers concluded that the teacher did use the
information she had learned about how children learn math to determine how her students
were learning and from there she taught each child at the level at which they were
working. Each student was able to work at his or her level and every student was
challenged. The researchers believed that it is important for teachers to understand how
students learn math in order to teach each student the way that student needs to be taught.
However, the researchers also believed that the particular teacher in this study was not a
typical teacher and her method of teaching could not be used by all teachers. She taught
each student in her classroom at his or her level and worked one on one with students
often. The teacher in this study developed much of her own curriculum in order to best
fit the needs of her students.
Hiebert and Wearne ( 1993) performed a quantitative study about the relationship
between the teaching strategies used in math and how much and how thoroughly students
learned. In a study involving six second-grade classrooms the researchers studied the
instructional tasks and classroom discourse and how those two aspects affected the
learning of math in each classroom. Most of the discussion in the results of this study
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was focused on four of the six classrooms. Those four classes were named as averagelow achieving classes, as opposed to the other two average-high achieving classes. The
two average-high achieving classes performed very well on the pre-test in September and
the comparative results between the pre-test and the post-test were not as clear as the
results of the average-low classes. Three of the four low-achieving classes were taught
by the teacher asking a large number of recall questions. These classes tended to spend
less time on each problem and worked more problems per lesson when compared to the
fourth class which worked fewer problems and spent more time on each problem. The
teacher in the fourth class focused more on how the problem was solved and asked
questions that involved describing how the solution was found and then asked the
students to examine the problem and the solutions. The researchers found that the classes
in which the teacher asked mostly recall questions had many more words spoken by the
teacher than by the students. In those classes the student responses were often one to two
words. In the fourth class where the students were asked more involved questions the
teacher still spoke more than the students but less than the teachers in the other three
classes. The student responses in the fourth class averaged six words instead of the one
to two word answers in the other three classes.
Hiebert and Wearne (1993) gave the students a pre-test in September and a posttest in May. They concluded that the students taught in the fourth class, with the
questions that required the students to think about their process of problem solving,
scored higher in all areas and especially in the area of new computation. The math
questions asked in that section were questions that the students had not seen before so
they could not rely on their memories to answer the questions. The students who had
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been asked how they found their answers and who regularly explained and listened to
strategies were able to transfer strategies to answer the new questions better than the
other three classes. From this study the researchers concluded that ·working more
problems does not lead to higher performance" (p. 419). The researchers believed that
the number of problems worked is much less important than how the problems are
worked. While there are so many variables in a classroom situation it is not possible to
give credit to one specific strategy, the researches found that ..changes in performances
were relatively similar in classrooms that used relatively similar instructional tasks and
engaged in similar discourse. and changes in performance differed most in classrooms
that differed most in the nature of instruction" (p. 420). Therefore, they concluded that
how students are taught directly relates to how students learn. Another explanation of the
success in this class is that the students had the opportunity to express their ideas verbally
and so they were able to clarify their thinking and understanding. It is possible then that
"the cognitive and social act of expressing one's thoughts (explaining, describing,
questions, etc.) may be a key in understanding how classroom discourse relates to
learning" (p. 420).
Assessment
According to Wills ( 1997), standards and assessment go hand in hand. The
purpose of standards is to improve the content and instructional quality of education.
There are two basic types of standards. The first is content standards. Content standards
are what learners are expected to know. The second is performance standards, what
levels of achievement expected within the content areas. Assessment is the tool used to
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determine the effectiveness of the standards. Assessments vary from state to state. but in
the current system of education reform the purpose is the same.
Fullan and Hargreaves ( 1996), believed that the current standards movement does
not include best practice models. In addition, there is not a set alignment of standards
and curriculum for Washington State. The benefit of this is that teachers have the
freedom to choose how they can best teach so students can reach the standards. Teachers
have a stronger feeling of ownership when they can control what and how they teach.
Research has found higher success rates for students in districts that allow teachers and
principals to meet the standards the way they believe is best. According to Martin-Kniep
(2000), the drawback to not having aligned standards and curriculum is that creating
standards-based units is a very involved process that takes a considerable amount of time
and research. The time element is a problem for already busy teachers.
Standards are a key aspect of the current educational reform movement.
Education reform has been attempted many times before. According to Fullan,
Hargreaves ( 1996), education reform failed each time, possibly because it has ignored
teachers or oversimplified what teaching is about. Teaching cannot be standardized.
Success can only come from trying different approaches and finding what works best for
different teachers and different students.
Renyi (2000) believed that as states move towards standard-based requirements
they are moving away from interdisciplinary and multidisciplinary approaches. She
believed that standards make it very difficult to integrate the curriculum and still
completely and thoroughly cover the standards. "To the extent that standards and the
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assessments that will be designed to test student achievement are put in place. these will
become the actual curricula of the school" (p. 45).
In a qualitative study sponsored by the Office of Educational Research and
Improvement, U.S. Department of Education (Kane, 1997) researchers looked at the
current assessment reform movement. The researchers had three objectives: first to look
at the characteristics of performance assessment, second to analyze the facilitators and
barriers in assessment reform, and finally to look at the impacts of performance
assessment of teaching and learning. Through case studies of sixteen schools around the
United States the researchers came to several preliminary conclusions. The definition of
performance assessment means different things to different people causing the
assessment reform movement to be fragmented throughout the country. Scoring rubrics
are an important aspect of performance assessments. However, researchers found that the
quality of the rubrics had a large impact on how helpful the rubrics were to the teaching
and learning process. Assessment programs were found to be more successful ifthe
teachers had input into the development and implementation of the assessment. Teachers
who had no input were less likely to change their teaching to support the assessment.
The researchers also found that when assessments are intended to both change the
teaching and learning process in classrooms and hold schools accountable for students'
performance there is a potential conflict. Teachers who feel accountable for students'
performance tend to teach to the test and do not necessarily improve their teaching
strategies. Researchers explained that both teachers and students noted that students were
more motivated to learn when participating in performance-based assessments rather than
multiple choice tests. The use of performance assessments with students with special
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needs did not have a conclusive outcome. Some students did well because the
performance assessments allow the students to demonstrate what they know and can do.
Other students struggled with the time limits and the skills demanded by the assessments.
The researchers argued that while they came to these preliminary conclusions most
performance assessment systems in the United States have not been in place long enough
to allow for a conclusive evaluation.
Summary
In this review ofliterature is found a great amount of support for the concept of
integrated curriculum. Various authors have different definitions and ideas about how
integrated curriculum and teaching should be utilized in a classroom. However, authors
reviewed in this paper agree that teaching students using an integrated method helps
students learn better than they would using a separate subject curriculum. While the
authors support integrated curriculum, many authors also have concerns about how
integrated curriculum is planned and carried out. When planning an integrated unit,
teachers need to carefully align standards with the curriculum they need to teach. In the
area of teaching mathematics, researchers agree that students need to learn math in a
context that they can relate to their lives outside of school. Students need to solve
mathematical problems and communicate their reasoning in writing, pictures, or orally in
order to demonstrate a deeper understanding of mathematics. The subject of assessments
and standards is a growing area of conversation. Authors agree that the current standards
that are driving state assessments do not make an easy fit with integrated curriculum.
However, with time and effort it is possible to align standards with an integrated
curriculum.

Chapter Three: Design of Project
Introduction
The purpose of this project was to create units that integrate mathematics,
language arts. and assessment practice for a fourth grade classroom. Integrated
curriculum has resurfaced as a popular discussion point in education. With the push of
educational reform and higher standards, people in the education world are talking about
how to teach to make students as successful as possible with all of the new expectations.
For example, researchers have found a correlation between student success in math and
the way in which students are taught. Students who see mathematics in relationship to
other subject areas and their lives outside of school are more likely to understand
mathematical concepts and problem solving (Hiebert and Wearne, 1993). As part of the
push for higher standards in schools, states are implementing state-wide assessments.
The assessments are tools to measure the effectiveness of the standards. Renyi, (2000),
was concerned that eventually the assessments, driven by the standards, will become the
curricula of the schools. This project is a review of the current conversation about these
issues and an integrated unit, language arts, mathematics, and assessment practice, for a
fourth grade classroom. The author decided to divide the review of literature into three
parts: integrated curriculum, teaching mathematics. and assessment. The integrated unit is
set up to be adaptable to any fourth grade classroom in the Yakima School District. This
unit uses the adopted mathematics text for the Yakima School District and incorporates
language arts and Washington Assessment of Student Leaming practice items into the
mathematics concepts explained in the text.
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Methods
The resources used for this project were found through searches on the ERIC
database, at the Central Washington University library and the inter-library loan, searches
on the internet, and at the professional library in the Yakima School District. Further
resources for the integrated units were required curriculum in the Yakima School District
and the Essential Learnings of Washington State.
The author is a fourth grade teacher in the Yakima School District. With the new
pressures of the Washington State Assessment of Student Learning (WASL) the district
began requiring fourth grade students to practice the test in class with assessment practice
sheets. Interest for this project began when the assessment practice sheets were assigned
in the middle of the year and did not tie in with the concepts being taught at the time.
Students were confused about the practice sheets because they did not fit into the
curriculum and they took time away from other subjects. The author believes it will be
beneficial to the fourth grade students to work on the WASL practice sheets as part of an
integrated unit related to the topic of the practice sheets. The integrated units will fit the
practice sheets into the curriculum so they make sense to the students and will provide
time for the practice sheets without taking time away from other things.
The author decided to focus on integrating language arts and mathematics because
those are the areas tested in the Washington State Assessment of Student Learning. The
units are based on curriculum required in the Yakima School District and the Washington
State Essential Learnings.
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Overview of Project
This project is intended to be used by fourth grade teachers in the Yakima School
District. The integrated unit can be pulled out and used anytime during the school year to
help prepare the fourth graders for the WASL. Chapter four of this project will contain
the core of the project, the unit itself.

Chapter Four: Project
Introduction
The purpose of this project was to create a unit that integrates mathematics,
language arts, and assessment practice for a fourth grade classroom. Integrated
curriculum has resurfaced as a popular discussion point in education. With the push of
educational reform and higher standards, people in the education world are talking about
how to teach to make students as successful as possible with all of the new expectations.
For example, researchers have found a correlation between student success in math and
the way in which students are taught. Students who see mathematics in relationship to
other subject areas and their lives outside of school are more likely to understand
mathematical concepts and problem solving (Hiebert and Wearne, 1993). As part of the
push for higher standards in schools states are implementing state-wide assessments. The
assessments are tools to measure the success of the standards. Renyi, (2000), was
concerned that eventually the assessments, driven by the standards, will become the
curricula of the schools. This project is a review of the current conversation about these
issues and an integrated unit. language arts, mathematics. and assessment practice. for a
fourth grade classroom. The integrated unit is set up to be adaptable to any fourth grade
classroom in the Yakima School District. This unit uses the adopted mathematics text for
the Yakima School District and incorporate language arts and assessment into the
mathematics concepts explained in the text. An assessment of the project is included to
help with future units.
The unit is based around problem solving and geometry. It includes the
Washington State Essential Learnings in Mathematics 1.3 understand and apply concepts
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and procedures from geometric sense. 2.1 investigate situations. 2.2 formulate questions
and define the problem, and 2.3 construct solutions, as well as numerous others in
mathematics. reading, wTiting, and communication.
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Introduction
This unit was developed using the Quest 200Q (Charles, Brummett,
Wortzman, Harcourt, Barnett, Kelly, 1995) textbook, the adopted math
curriculum of the Yakima School District. This unit is to be used in a fourth
grade classroom. The unit will take five to six weeks to teach. Teachers
should be able to teach this entire unit using the materials in the notebook,
basic math reproducibles and manipulatives, and a few teacher-created
supplies. The unit is set up in order of what is taught. Each week is set up
under a theme. The materials behind each week are in the order they are
needed. There is an entry task or math warm-up for every day of the week
and the teacher directions for each lesson. The exploration centers on each
Friday include a description of each center for the teacher, including
materials needed, and directions for the students. At the end of the unit is
a survey. Please fill out the survey after completing the unit. Your input will
help create better, more useful units in the future.
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Unit Rationale and Overview
This unit on geometry and measurement is designed for fourth grade
students in the Yakima School District. The unit focuses on the
understanding "The physical world is made up of shapes that can be
described by their attributes." Students who complete this unit will be able
to recognize and describe triangles and quadrilaterals by their attributes.
Students will also be able to find the area and perimeter of triangles and
quadrilaterals, and understand that just because two shapes have the same
area they will not necessarily have the same perimeter. This unit
encompasses the curriculum areas of math, reading, writing, communication,
and art.
For the math portion of this unit, students will study the attributes
of triangles and quadrilaterals as well as their area and perimeter. Students
will communicate their understanding with each other and the teacher using
the writing process. Students will be expected to work with other students
in a group in order to produce a product and share their product with the
class. Students will read picture books about shapes in order to gain a
different view of the attributes of shapes. Students will use their
knowledge of shapes and measurement to create a quilt block. Students will
research careers that utilize geometry and measurement for their final
project. The final project consists of students creating a plan and a threedimensional model of a structure. They will identify the area and perimeter
of at least five features of the structure. Students will identify, label, and
describe at least two different triangles and two different quadrilaterals in
the structure.
This unit will take five to six weeks of instructional time using a
minimum of one hour a day, five days a week. The instructional method used
for this unit is mostly inquiry. The theme, skills, and content addressed are,
for the most part, predetermined by the teacher. Students will have an
opportunity to choose the career they study and the structure they will
create for the final project.
The ability to recognize and use shapes and measurement are
important skills for children to learn. The activities in this unit are intended
to tie together real life and learning. The students will see that geometry
and measurement do play an important role itt our world.
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Essential Questions
Key concepts to be assessed:

**

How can geometric shapes be described by their attributes?

**

How is measurement used in everyday life?

** Which careers use geometric shapes and measurement?
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Unit Objectives

Concepts:
-

Geometric shapes can be described by their attributes.

** Measurement is used in everyday life.
** Various careers use geometric shapes and measurement.

Skills:

** Apply the concepts and procedures of mathematics.
** Use mathematics to define and solve real-life problems.
** Use mathematical reasoning.
** Communicate in both everyday and mathematical language.
** Analyze situations for how mathematical ideas connect within
mathematics, to other subject areas, and to real-life situations.

** Use different skills and strategies to read.
** Understand the meaning of what is read.
** Choose different materials to read for a variety of purposes.
** Write clearly and effectively.
** Write in a variety of forms for different audiences and purposes.
** Use the steps of the writing process.
** Use listening and observation skills to gain understanding.
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**

Communicate ideas clearly and effectively.

**

Use communication strategies and skills to work effectively with
others.

**

Apply art knowledge and skills.

**

Demonstrate thinking skills using artistic processes.

**

Communicate through the arts.

**

Make connections within and across the arts, to other disciplines,
life, cultures, and work.
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Scope and Sequence Grid
A scope and sequence grid is used to show what areas of math are taught in
each grade level. This allows teachers to know what the students have
learned in previous grades and what they will be learning in the future.
Teachers should focus on the topics for their grade level instead of trying
to teach everything in one year. This grid also allows teachers to see where
each unit falls in relationship to other math areas.

pt

Grade

znd

Number
Sense

Geometry

1to1 #
correspondance
Fractions

Identifying
shapes
Number
cubes, coins

Grade
3rd

Grade
4th Grade

5th

Grade

Probability Measurement

Algebra

Statistics

Number
lines

Bar graphs

Patterns

Line graphs

Patterns

Pie graphs

Perimeter &
Area

Patterns

Volume

Patterns

Graphing,
mean, mode,
median
Collecting &
analyzing
data

Tools of
measurement
Standard
units of
measurement

Multiplication
Fractions

Division

Triangles &
Quadrilatera ls
3-D shapes
and their
features

Solving
probability
problems
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Beginning Activity

** How will the unit be introduced?
The unit will be introduced through a pre-assessment on geometry and
measurement. The pre-assessment should cover the concepts taught
throughout the unit. The pre-assessment will help the teacher
determine which areas need the most attention, which areas are
already understood, and what the students' preconceived notions are.
Following the pre-assessment the class will begin a KWL (what we
already Know, what we Want to learn, what we have Learned) exercise.
Students will brainstorm, first with a partner, then with a group, then
as a whole class, what they already know about triangles,
quadrilaterals, area, and perimeter. The students will also make a list
of things they would like to learn about triangles, quadrilaterals, area,
and perimeter. The unit will be introduced to parents through a
letter, explaining the unit and what parents can do to help their child.

** How will student input and decision making be included?
This unit is primarily planned by the teacher according to the district
requirements and state essential learnings. The students will be
placed in teacher determined groups for this unit but it will be up to
the groups to decide how to share resources and how to divide tasks
in-group activities. The career and project chosen for the
performance assessment and how that project is completed will be
determined by each student.
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Geometry and Measurement
Unit Calendar
Day 1: Introduction of the unit.
Give pre-assessment. Begin the KWL lesson. What do we already know
about triangles, quadrilaterals, area, and perimeter? What do we want to
know about triangles, quadrilaterals, area, and perimeter?
Week 1: Attributes of Quadrilaterals
Monday: How can you make four-sided figures?
Tuesday: Relationships in Geometry
Wednesday: Polygon Quilt Game
Thursday: Creating New Shapes
Friday: Shapes Menu
Art: Creating two-dimensional shapes
Week 2: Area and Perimeter of Quadrilaterals
Monday: How far around the blocks?
Tuesday: Does same area always mean same perimeter?
Wednesday: Measuring area and perimeter of feet.
Thursday: Don't fence me in.
Friday: Shapes Menu
Week 3: Attributes of Triangles
Monday: Can you always make a triangle?
Tuesday: How can triangles be described by their sides?
Wednesday: How can triangles be described by their angles?
Thursday: The Greedy Triangle
Friday: Shapes Menu
Week 4: Area and Perimeter of Triangles
Monday: What is the area of the geoboard figure?
Tuesday: What is the area of the right triangle?
Wednesday: Tessellations
Thursday: Tessellations
Friday: Shapes Menu
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Week 5: Sum It Up
Monday: How many squares?
Tuesday: Quilts
Wednesday: What is the area?
Thursday: Performance Assessment
Friday: Performance Assessment
Last day: Conclude the unit.
If the performance assessment takes more than two days, allow time for
students to finish. It is important to allow students to share their work.
Either class presentations or a chance to walk around the room to look at
other projects will accomplish this. Then give the post-assessment.
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Performance Assessment
As a culminating project students will demonstrate their knowledge
and understanding of triangles, quadrilaterals, area, and perimeter and how
they relate to real life by researching a career that uses geometry and
measurement and creating a plan and a model of a structure. The students
will have the opportunity to share their structures and career with other
students in the class through oral reports and through a walking tour of the
structures.
Students will research and read non-fiction materials to find the
career they will base their structure on. Students will write two to five
paragraphs describing the career they read about using the writing process.
In the description students will explain what people in that career do in
general. They will explain where people in that career work and what
supplies and equipment they use. Students will need to find what education
is required for the career they are researching and approximately how much
money people in that career make. The description will also include how
people in that career use geometry and measurement. Finally, students will
explain what structure they will build and how that relates to the career
they researched.
After the research is complete, students will draw a mathematical
diagram of a structure. The diagram needs to be complete and accurate so
someone else could follow it and create the same structure. The diagram
needs to show the geometric shapes and measurement used. Finally the
students will decide what material they will use to create their threedimensional model and put it together. Once the model is complete students
will identify the area and perimeter of at least five features of the
structure. They will identify, label, and describe at least two different
triangles and two different quadrilaterals in the structure.
Components:
Research careers using non-fiction books
Write a two to five paragraph report using the researched
information
Use the writing process
Draw an accurate diagram of a structure and label the shapes and
measurements
Create a three-dimensional model of a structure
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Identify and label shapes and measurements
Present information about the career to the class
Share diagram and model with the class
Multidisciplinary:
Math I Reading I Writing I The Arts I Communication
Multi modal:
Research I Writing I Art
Teacher Assessment:
The performance assessment will be graded at completion and will be
regularly assessed informally during class time prior to completion. This is
intended to keep students on task and caught up with the assignment.
Evaluation techniques:
Formative Assessment
1. Student will have portions of the research (notes, rough drafts,
etc.) due on specific dates. These portions will be reviewed by the
teacher and returned with comments to help students continue
their research.
2. The teacher will observe student process daily and offer guidance
and corrections as necessary.

Summative Assessment
See report, diagram, and model rubrics. All three parts of the
performance assessment will be assessed by the teacher using a rubric and
the 4, 3, 2, 1 grading system used in the Yakima School District.
Student Assessment:
Students will have the opportunity to self-grade all three parts of the
performance using the teacher made rubrics.
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Essential Academic Learning
Requirements
READING
BENCHMARK 1 - GRADE 4
1 - The student understands and uses different skills and strategies to read.
~

1) use word recognition and word meaning ski !Is to read and comprehend text
2) build vocabulary through reading
3) read fluently, adjusting reading for purpose and material
4) understand elements of literature -- fiction
5) use features of non-fiction text and computer software
2 - The student understands the meaning of what is read.
1) comprehend important ideas and details
2) expand comprehension by analyzing, interpreting, and synthesizing information and ideas
3) think critically and analyze authors' use of language, style, purpose, and perspective
3 - The student reads different materials for a variety of purposes.
1) read to learn new information
2) read to perform a task
4) read for career applications

WRITING
BENCHMARK 1 - GRADE 4
1 - The student writes clearly and effectively.
1) develop concept and design
~

2) use style appropriate to the audience and purpose
3) apply writing conventions
2 - The student writes in a variety of forms for different audiences and purposes.
1) write for different audiences
2) write for different purposes
3) write in a variety of forms
3 - The student understands and uses the steps of the writing process.
1) prewrite
2) draft
3) revise
4) edit
5) publish
4 - The student analyzes and evaluates the effectiveness of written work.
1) assess own strengths and needs for improvement
2) seek and offer feedback
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COMMUNICATION
BENCHMARK 1 - GRADE 4
1 - The student uses listening and observation skills to gain understanding.
1) focus attention
2) listen and observe to gain and interpret information
3) check for understanding by asking questions and paraphrasing
2 - The student communicates ideas clearly and effectively.
1) communicate clearly to a range of audiences for different purposes
2) develop content and ideas
3) use effective delivery
4) use effective language and style
3 - The student uses communication strategies and skills to work effectively with
others.
1) use language to interact effectively and responsibly with others
2) work cooperatively as a member of a group
3) seek agreement and solutions through discussion

MATH
BENCHMARK 1 - GRADE 4
1 - The student understands and applies the concepts and procedures of mathematics.
l!I

1) understand and apply concepts and procedures from number sense
2) understand and apply concepts and procedures from measurement
3) understand and apply concepts and procedures from geometric sense
5) understand and apply concepts and procedures from algebraic sense
2 - The student uses mathematics to define and solve problems.
1) investigate situations
2) formulate questions and define the problem
3) construct solutions
3 - The student uses mathematical reasoning.
1) analyze information
2) predict results
3) draw conclusions and verify results
4 - The student communicates knowledge and understanding in both everyday and
mathematical language.
1) gather information
2) organize and interpret information
3) represent and share information
5 - The student understands how mathematical ideas connect within mathematics, to
other subject areas, and to real-life situations.
1) relate concepts and procedures within mathematics
2) relate mathematical concepts and procedures to other disciplines
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3) relate mathematical concepts and procedures to real-life situations

ART
BENCHMARK 1 - GRADE 4
1 - The student understands and applies arts knowledge and skills.
1) identifies and uses geometric forms (e.g., sphere, cone, cube)
Identifies and uses complementary colors
2) identifies and demonstrates symmetrical (formal), asymmetrical (informal), and radial
balance in two and three dimensions
4) demonstrates respect for the artist
2 - The student demonstrates thinking skills using artistic processes.
1) applies previously learned arts concepts, vocabulary, skills and techniques through a
creative process
2) applies previously learned arts concepts, vocabulary, skills and techniques through a
performance process
3. The student communicates through the arts.
2) uses the arts to communicate for a specific purpose
4 - The student makes connections within and across the arts, to other disciplines,
life, cultures, and work.
1) demonstrates skills and processes common among arts disciplines (i.e., creating,
practicing, performing, exhibiting, collaborating)
2) identifies steps of processes common to the arts and other content areas (i.e .. creative
writing and scientific processes)
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Washington Assessment of
Student Learning
Vocabulary
Geometry and Measurement
angle: Two rays that share an endpoint; named according to the
number of degrees of its measure.
(acute angle, right angle, obtuse angle, straight angle)
area: A number given in square units that indicates the size of
the inside of a plane figure.
axis: Axes are perpendicular lines used as reference lines in a
coordinate system or graph; the horizontal line is the x-axis; the
vertical line is the y-axis.
centimeter: A unit of length in the metric system. Your little
figure is about 1 centimeter wide.
circle: A set of points in a plane that are all the same distance
from the center point.
cone: A solid figure formed by connecting a circle to a point not
in the plane of the circle.
congruent: Two figures with the same size and shape.
cube: A prism with all square faces.
cylinder: A solid figure with two circular or elliptical bases that
are congruent and parallel.
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edge: The line segment formed by the intersection of two faces
of a solid figure: a cube has 12 edges.
face:

A flat surface, or side, of a solid figure.

hexagon: A six-sided polygon.
inch: A unit of standard measurement equivalent to 1/12th of a
foot.
intersecting: Intersecting lines are lines that meet at a point.
length: How long an object is from one end to the other.
measurement: The act of measuring.
meter: A unit for measuring length in the metric system. 1
meter equals 100 centimeters.
octagon: An eight-sided polygon.
parallel: Parallel lines are lines in a plane that never meet.
parallelogram: A quadrilateral with opposite sides parallel.
pentagon: A five-sided polygon.
perimeter: The distance around the outside of a shape or figure.
perpendicular: Perpendicular lines are lines that intersect to
form right angles.
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polygon: A many-sided figure.
pyramid: A solid whose base is a polygon and whose faces are
triangles that meet at a common point (vertex).
quadrilateral: A four-sided polygon. (square, rectangle,
parallelogram, trapezoid, etc.)
rectangle: A parallelogram with right angles; a square is a special
rectangle.
rhombus: A parallelogram with all four sides equal in length.
ruler: A tool used to make a straight line and to measure length.
side: A line segment connected to other segments to form the
boundary of a polygon.
sphere: A closed surface consisting of all points in space that are
the same distance from a given point (the center).
square: A rectangle with four congruent sides and four right
angles.
symmetry: The property of being balanced about a line, plane, or
point.
triangle: A three-sided polygon

Charles (1995), Mathapedia
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Formative AAssessment IVIaterials
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The following formative assessment materials can be used anywhere in the
unit.
* The small group observation record sheet can be used for any of
the small group lessons.
* The student self-assessment can also be used for any of the
lessons.
* A student survey will give an idea of how students feel about their
math ability. This survey can be given at any point in the unit or at
the beginning or end of the school year.
* The problem-solving rubric can be used to assess all of the
problems of the week.
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SMALL GROUP OBSERVATION RECORD
Activity:

Date:

Purpose of Observation: - - - - - - - - - - - - - - - - - Students/Group

Observations and Planning Notes

Students/Group

Observations and Planning Notes

Students/Group

Observations and Planning Notes
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Student Self-Assessment
Date - - - - Name
Assignment _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
___
~

Write about what you did.
What were you trying to learn? - - - - - - - - - - - - - - - - -

How did you start your work?

What materials did you need?

What did you learn? - - - - - - - - - - - - - - - - - - - - -

Check the sentences that describe your work.
_ _ _ I made a plan before I began my work.
_ _ _ I was able to do the work.
- - - I did not understand the directions.
I followed the directions but got the wrong answer.
I found a different way to do this assignment.
_ _ _ I could explain how to do this to someone else.
_ _ _ The work was easier than I thought it would be.
_ _ _ The work was harder than I thought it would be.
Other:

Quest 2000 Student Self-Assessment
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Student Survey
Name

-----------------

Date _ _ _ __

For each statement record a check to tell how you feel.
Most of

Some of

Hardly

I am good in math.
I need help on most problems.
I see how math is used in real life.
I understand word problems.
I can solve most problems.
I like to try new strategies.
I give up easily.
I keep an organized notebook.
I think math is fun.
Describe a project you would like the class to work on. - - - - - - - -

What is your favorite kind of math? Explain why.

List some activities outside of school where you have used math. _ _ __

Quest 2000 Student Survey
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Problem-Solving Rubric
4 * All requirements for a "3" are met.
* Explanation, visual representation and arithmetic responses are well
organized and demonstrate thorough understanding of mathematical
concepts in scenario.
3 * All parts of problem and matrix are completed and correct.
* Solution demonstrates understanding of mathematical concepts in
scenario.
2 * Some parts of problem and matrix are complete and correct.
* Solution demonstrates partial understanding of mathematical concepts
in scenario.
1 * Parts of problem and matrix may be complete, but 1 or no parts are
correct.
* Solution demonstrates little or no understanding of mathematical
concepts in scenario.
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Week One
At A Glance
Attributes of Quadrilaterals

Monday: How can you make
4-sided figures?
Tuesday: Relationships in Geometry
Wednesday: Polygon Quilt Game
Thursday: Creating New Shapes
Friday: Shapes Menu
Art: Creating 2-D shapes
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Dear Family,
For the next five to six weeks we will explore the characteristics of
shapes and the relationships between the area of spaces and the distance
around them. We will focus on the questions: How can we measure perimeter
and area? And, How can we describe shapes?
In this unit, we will take a look at two common mathematical figures the triangle and the quadrilateral (four-sided figure). We will examine, sort,
construct, describe, and define them. Through their exploration, students
will be able to make generalizations about characteristics of the figures.
We will also look at the relationship between the area and perimeter of
triangles and quadrilaterals. Students will discover that figures can have
the same area but different perimeters and that the same perimeter can
enclose shapes with different areas.
Finally, students will look at careers that use shapes and measurement
and they will design a plan and a 3-D model of a structure using geometric
shapes and measurement of area and perimeter.

GETTING INVOLVED
Support your child's understanding of triangles and quadrilaterals by looking
with your child for these shapes in your home. To support your child's
understanding of area and perimeter help find the area of the floor in one
room of your home.
Thank you for your support!
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Class Journal
• What do we know about adding shapes?

• How can we describe shapes?

• I wonder ...
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Problem of the Week
The Serena and Sid Symmetry Show

Daily Problem!> and Weekly Puzzlers, Grade 4

Please note: Content on this page was redacted due to copyright concerns.
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Problem Solving Guide

Date
1. Rewrite the question in your own words. - - - - - - - - - - - -

2. List the information you already know that will help you solve the
problem. - - - - - - - - - - - - - - - - - - - - - - - -

3. Tell what you need to find out to solve the problem.

4. Draw a picture (not artwork), diagram, chart, graph, or table.

5. Show the arithmetic (addition, subtraction, multiplication, and division).

6. Write the solution (answer) to the question in a complete sentence.

7. Explain how you got your answer and how you know it is correct. Prove
your thinking. - - - - - - - - - - - - - - - - - - - - - - -
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Math Warm-Up
Place Value
How many ways can you write the number

2,004?
Use what you know about place value to
help you.
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How can you make four-sided figures?
Lesson Objective:
Students will explore the properties of quadrilaterals. They will look for categories to
classify the shapes.
Time Required: One hour
Materials Needed:
Power Polygons (4 of each shape per group)
Centimeter rulers
1 index card per student
Procedure:
Introduction: Using an overhead projector and the power polygons show students two

triangles. Ask them to count the number of sides. Ask a volunteer to make a four-sided
figure with the two triangles. Place other polygons on the overhead and ask volunteers to
create four-sided figures.
Student Work: Break students into small groups. Ask students to find different foursided figures, or polygons, that can be made with the shapes. Students should then look for
ways that the polygons are alike. Ask students to divide their shapes into categories. Ask
students, "What can you figure out about combining shapes into four-sided figures?"
Students should write about their conclusions. Conclusions should include observations
about angles, sides, and patterns.
For students who finish early: Ask students to find categories for the shapes that did not
fit into any of the previously made categories. Ask students what more they can figure out
about combining shapes.
Lesson Conclusion and Evaluation:

1. What did you notice about the figures? 2. What patterns did you find?
3. What categories did you create? 4. How would you know if they cover all cases? 5. How
could you make a category that includes angles and sides?
Watch for students to be able to recognize the similarities in shapes that are rotated.
Listen for students to be able to recognize that any quadrilateral can be seen as two
triangles.

Quest 2000 3-1
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Math Warm-Up
Mental Math
• Explain how you will find the answer to the
problem 4 x 8 + 5.
• Will 4 + 5 x 8 have the same answer?
• Why or why not?
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Relationships in Geometry
Lesson Objective:
Students will be able to show the correlation between quadrilaterals, parallelograms,
rectangles, and squares.
Materials:
Word cards (cat, mammal, animal, rectangle, square, parallelogram, quadrilateral).
Block form cut out shapes
Procedure:
Introduction: Select three students. Give each student one of the following words: cat,

mammal, animal. Ask the students what the most general of the words is (animal). Have the
student with that word stand in front of the class. Then ask the students what the next
general word is (mammal) and have that student stand beside the first. Ask the students
what the most specific is (cat) and have that person stand beside the other three. Explain
that as we know a cat is a type of mammal, which is a type of animal. Tell the students that
what they will be learning today about shapes is the same idea.
Student Work:

3
4

Show the quadrilateral shape and give the definition (4 sided shape).
Have a student come to the front of the class and hold the word and the quadrilateral
shape.
5 Do the same for the parallelogram.
6 When the second student is at the front of the room with the parallelogram ask the
students if a parallelogram is a quadrilateral and why.
7 If the students have trouble tell them to remember the definitions and the
cat/mammal/animal example.
8 Continue this process for the square and the rectangle.
9 At the end, have different students explain the relationship between the shapes.
Lesson Conclusion and Evaluation:

Have the students use words, numbers, or pictures to explain the relationship between the
four shapes.
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Math Warm-up
Estimating Time
How long does it take you to eat dinner and cleanup when you're finished?
Explain how you know it takes that long.
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Polygon Quilt Game
Lesson Objective:
Students will be able to investigate, describe, and reason about the results of subdividing,
combining, and transforming shapes. Students will practice these skills and use four
adjacent right triangles to create as many different polygons as possible.
Materials:
Playing Grid
Two different colors of pens, markers, or pencils
Procedure:

Introduction: Students attempt to eam more points than an opponent by coloring in more
four-piece polygons on the game board.

Student work:
10 First player colors in any single small triangle of the playing grid.
11 Second player then colors in any other small triangle of the grid.
12 Players then alternate tums coloring in small triangles and may play anywhere on the
grid.

Lesson Conclusion and Evaluation:
13 The game ends when the grid in completely colored.
14 Points are awarded for the following shapes, each made up of four triangles:
1 point
Square:
Triangle:
2 points
Rectangle:
3 points
Parallelogram:
4 points

Playing Grid

http://teams.lacoe.edu/documentation/classrooms/ amv /geometry/ 3 -4 /act ivi ti es/qui It .htm I
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Math Warm-up
Multiplication and Division
What multiplication and division equations would
describe this picture?
How do you know the answers are correct?
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Creating New Shapes
Lesson Objective:
Students will be able to examine the result of combining two shapes to form a new shape in
order to acquire a deeper understanding of shapes and their properties.
Materials:
8 t" x 11" paper for each student
scissors
Procedure:
Introduction: Ask the students to fold a rectangular sheet of 8 t" x 11" paper to make a
square. Ask students, "How do you know it is a square?" (The answer should discuss equal
side lengths, matching angles, right angles, or lines of symmetry.) Then ask the students to
cut the square along the diagonal to make two triangles. Students should be able to
demonstrate that the two triangles have the same shape and the same size by fitting one on
top of the other. Use the word congruent to describe the relationship between the
triangles. Label each triangle "A".
Student Work: Ask the students to rearrange the two triangles to make one larger
triangle, a parallelogram, and the original square.
With another piece of 8 t" x 11" paper ask students to fold on the diagonal. Point out that
one triangle does not fit exactly on the other. The diagonal of a rectangle is not a line of
symmetry. Ask the students to cut along the diagonal line to make two triangles. Compare
the two triangles just cut. Are they congruent? Do they have the same area? Label each
of the new triangles "B". Compare triangles A and B. How are they alike? How are they
different?
Ask the students to rearrange the two B triangles to make two different triangles, two
parallelograms that are not rectangles, a kite, and the original rectangle. Ask the students
how they moved the triangles to make each figure.
Then, ask students to use one triangle A and one triangle B to make a triangle with no two
sides equal.
Lesson Conclusion and Evaluation:

Compare all triangles that have been made by combining the A and the B triangles. Discuss
the differences in sizes (height, width, area) and the fact that some are isosceles (have two
sides the same lenath) and some are not.

NCTM Addenda Series, Fourth Grade Book
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Math Warm-up
Patterns and Place Value
Count by threes. Begin with 125 and
finish with 155. Write two things you
notice about the numbers you wrote
down.
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Creating Two-Dimensional Shapes
Lesson Objective:
Students will be able to create two-dimensional shapes out of toothpicks and marshmallows.
Materials:
Toothpicks
Marshmallows
Procedure:
Introduction: Review the names of two-dimensional shapes on the board.
Student work: Let students work individually creating two-dimensional shapes using
toothpicks as sides and marshmallows as corners. Ask students to draw their shapes onto a
piece of paper and label the shapes. What are the properties of each shape. Students who
finish early can make three-dimensional shapes out of the toothpicks and marshmallows.
Ask those students to also draw and label their shapes on paper. When students are
finished with their shapes let them dry and use a string to hang the shape from the ceiling.
Underneath each shape they can hang a label naming the shape.
Lesson Conclusion and Evaluation: Discuss where in real life you have seen the shapes
created with the toothpicks and marshmallows. For a measurement extension ask students
to count the number of toothpicks and marshmallows needed or calculate the area,
circumference, perimeter, volume, or weight.
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Shapes Menu

Teacher information
Student directions

Quest 2000
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Exploration Center 3-1

Exploring with Geoboards
Free Exploration With Geoboards

Materials:
Geoboards and rubber bands
Square Dot Paper
Student work:
This activity gives students an opportunity to become familiar
with using geoboards and rubber bands to model figures. Have
students make as many different polygons as they can on the
geoboard. They record each polygon on Square Dot Paper. When
they have finished they should write the name of as many
polygons as they can.
WATCH to make sure that students are writing the correct name
for those polygons
Extension:
The activity can be repeated with shapes with just four sides.
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Exploration Center 3-1

Exploring with Geoboards
Make as many different polygons as
you can on the geoboard.
Record each polygon you make on
square dot paper.
When you have recorded al I of your
polygons, write the name of as many
polygons as you can under the
drawings.

P. 46

Exploration Center 3-5
Four-Side Sort
Describing Quadrilaterals

Materials:
Scissors
Angle rulers
Square Dot Paper
Triangular Dot Paper
Student Work:
Each student gets one sheet of Triangular Dot Paper and one
sheet of Square Dot Paper. They draw all the different foursided figures they can. figures should not overlap, but they can
touch. When as many figures have been drawn as possible,
students give each a letter or a number name. Then, they cut out
the figures and sort them into two groups, using any sorting rule
they wish.
WATCH to make sure that students' sorting strategies are clear
- each of the figures must fit into one, and only one, group.
Extension:
Have students find several other different two-group ways to
sort the four-sided figures.
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Exploration Center 3-5

Four-side Sort
1.

Using both a sheet of triangular dot
paper and a sheet of square dot paper
draw all the different four-sided
figures you can. (Figures should not
overlap but they can touch.)

2. When as many figures have been
drawn as possible, give each a letter
or a number name.
3. Cut out the figures and sort them into
two groups using any sorting rule you
wish.
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Exploration Center 3-6
Angle Antics
Describing Quadrilaterals By Their Angles

Materials:
How to Make a Spinner
Spinner labeled: 4 angles equal, 4 angles not equal, opposite
angles equal, opposite angles not equal
Paper clip
Power Polygons, one of each of the four-sided pieces
Angle ruler
Student Work:
Students work in pairs. Each takes a turn spinning the spinner.
Then, he or she must find which of the four-sided polygons have
the angle relationships described. They record their work by
tracing the shapes. If you wish, have students draw a few more
four-sided figures that meet the description.
WATCH to check that students are correctly interpreting the
descriptions on the spinner. Students should verify each other's
work.
Extension:
Challenge students to draw some four-sided figures that don't
meet any of the four descriptions on the spinner.

(
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Exploration Center 3-6

Angle Antics
1.

Working in pairs, each student takes a
turn spinning the spinner.
2. Each person must find which of the
four-sided polygons have the angle
relationships described.
3. Record your work by tracing the
shapes.
4. Draw a few more four-sided figures
that meet the description.
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Week Two
At A Glance
Area and Perimeter of Quadrilaterals

Monday: How Far Around the Blocks?
Tuesday: Does Same Area A Iways Mean
Same Perimeter?
Wednesday: Measuring area and
perimeter of feet
Thursday: Don't Fence Me In
Friday: Shapes Menu
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Class Journal
• How do we find the space a figure covers?

• How do we find the distance around a figure?

• I wonder ...
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Problem of the Week

Build a Bird Feeder
Communicates Understandings

WASL 4.10 Practice Materials
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Problem Solving Guide

Date
1. Rewrite the question in your own words. - - - - - - - - - - - -

2. List the information you already know that will help you solve the
problem. - - - - - - - - - - - - - - - - - - - - - - - -

3. Tell what you need to find out to solve the problem. - - - - - - -

4. Draw a picture (not artwork), diagram, chart, graph, or table.

5. Show the arithmetic (addition, subtraction, multiplication, and division).

6.Write the solution (answer) to the question in a complete sentence.

7. Explain how you got your answer and how you know it is correct. Prove
your thinking. - - - - - - - - - - - - - - - - - - - - - - -
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Math Warm-up
Multiplication
Draw a picture to represent this problem. Then
write the product.
16 x 3
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How Far Around the Blocks?
Lesson Objective:
Students will explore perimeter through an examination of Power Polygons. Students will
create figures with varying perimeters.
Time Required: One hour
Materials Needed:
Power Polygons
Drawing Paper
Procedure:
Introduction: Ask students if they know what the word perimeter means. Write the word

and define it as the distance around a shape. Explain that Power Polygons were designed to
follow a special set of relationships. Ask students to discover some of the relationships by
comparing the lengths of the sides of the different polygons. Ask students to share what
they observe. Ask students which polygons have the same perimeter but different shapes.
(Square and rhombus)
Students work: Divide the class into small groups. Each group should choose one polygon
and get five of that shape. Ask students to find how many ways that can arrange the five
polygons so their edges match. Students should trace each arrangement onto a piece of
paper. What is the effect of the arrangements on the perimeter? Then ask the students
to find the perimeter of each arrangement using the side of a green triangle as the unit of
measurement. Label the perimeter on the paper where the arrangement was traced. Ask
students to find the greatest perimeter possible using their five shapes, and the least
perimeter. Ask students to think about what happens to the perimeter as they shift the
pieces around.
Lesson Conclusion and Evaluation: Ask students, 1. How do you find the perimeter of a
figure? 2. How can you use what you know about Power Polygons to help you find the
perimeter? 3. How could you find the perimeter of a figure if you had no polygons to use?
Listen for students using different methods to find the perimeter. Ask students how they
might use addition or multiplication to find the perimeter.

Quest 2000
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Math Warm-up
Estimation
Estimate the sum or difference.
Describe how you estimated
each answer. What was your
thinking?

248 + 952
720 - 532
365 + 445
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Does Same Area Always Mean
Same Perimeter?
Lesson Objective:
Students will form new figures out of four irregular-shaped pieces cut from a piece of
drawing paper. The figures will have the same area but different perimeters. Students will
find and record the perimeter of the new figure in centimeters.
Time Required: One hour
Materials Needed:
Drawing Paper
Scissors
Tape
Centimeter Rulers
Poster paper
Power Polygons
Procedure:
Introduction: Show students a rectangular piece of paper. Cut the paper into four

irregular pieces (polygons only, no curves). Arrange the pieces so that they are connected
but not overlapping. Tape the pieces together to form a new figure. Ask the students if
they think the total area of the figure is the same as it was before it was cut up and
rearranged. Students should explain their thinking. Ask if the same pieces could be
rearranged again to form the rectangular sheet. Then ask students if the perimeter of the
figure is the same as it was before it was cut and rearranged. Students should explain their
thinking.
Student work: Divide the class into small groups. Each group should take a piece of drawing
paper and cut it into polygons. The students should then rearrange the pieces and tape
them back together. They should measure the perimeter of the figure to the nearest
centimeter and record it. Students should repeat this process two more times with other
sheets of the same size paper, but cut into different shapes. Ask students if the
perimeter always stays the same and if the area always stays the same. Students should
explain those answers in writing.
Lesson Conclusion and Evaluation: Ask students: 1. How do you know that the area is the
same for each rearranged figure? 2. What factors would change the area? 3. How do you
use your ruler to find perimeter? 4. How would you find the perimeter of the original piece
of paper? 5. Are there any shortcuts you could use? 6. If two shapes have the same area,
will they have the same perimeter? 7. How do you know? 8. If two shapes have the same
perimeter, must they have the same area?
Listen for students' ability to explain the difference between area and perimeter and to
describe their relationship.
Quest 2000
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Math Warm-up
Multiplication
Describe how you would multiply

8 x 21
and
2 x 73.
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Measuring area and perimeter of feet
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Math Warm-up
Estimation
Estimate the sum or difference. Describe how
you estimated each answer. What was your
thinking?

578

+

821

350 - 221
275

+

118
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Don't Fence Me In!
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Math Warm-up
Place Value
How many ways can you write the number

9,514?
Use what you know about place value to help you.
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Shapes Menu

Teacher information
Student directions

Quest 2000
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Exploration Center 5-1
Exploring With Square Color Tiles
Free Exploration with Square Color Tiles

Materials:
100 square color tiles, 25 of each color
3 number cubes, each labeled 1-6
Red, blue, yellow, and green crayons
Inch Grid Paper
Student Work:
This activity gives students an opportunity to see how square
color tiles can be used for area and perimeter work. Have
students roll two number cubes and find the product. They
choose that number of tiles and make a square, rectangle, or any
other polygon. Shapes are recorded on Inch Grid Paper.
Students write several statements describing each shape they
have made.
WATCH for students who are using area and perimeter in their
description of the shapes.
Extension:
Students repeat the activity using three number cubes.
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Exploration Center 5-1

Exploring with Square Color Tiles

• Working in pairs, each student rolls
two number cubes and finds the
product.
• Choose that number of tiles and
make a square, rectangle, or any
other polygon.
• Record your shapes on inch grid
paper.
• Write several sentences describing
each shape you made.
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Exploration Center 5-2
Once Upon A Time ...
Teliing a Story About Perimeter

Materials:
Counter
Centimeter Grid Paper
Student Work:
Students create a story about traveling around the perimeter of
a figure. They draw any straight-sided figure on Centimeter Grid
Paper, choose a character to do the traveling (farmer, ant,
treasure hunter), and decide what the figure is (field, sandwich,
cave). They use the counter to represent the character who
moves through the story as they tell it. The story can include any
fanciful details students like, but should include a description of
the perimeter in terms of number of units traveled.
WATCH that students account for each side of their polygon in
their stories. You may want them to write the length of each
side on the grid paper.
Extension:
A student listens to someone else's story and tries to draw the
figure described in the story.
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Exploration Center 5-2

Once Upon a Time ...

• Draw any straight-sided figure on
centimeter grid paper.
• Choose a character to do the traveling
(farmer, ant, pirate), and decide what
the figure is (field, sandwich, cave).
• Use the counter to represent the
character who moves through the
story as you tell it.
• The story should include a description
of the perimeter in terms of the
number of units traveled.
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Exploration Center 5-4

What's My Area
Forming Figures With Target Areas

Materials:
20 index cards, numbered 1-20
Square Dot Paper
Student Work:
Students work in pairs. They mix the number cards and each
draws one card. Each player makes a figure on the dot paper
whose area in square units equals the number shown on the card.
Encourage students to check each other's figures and compare
them. They might work out a scoring plan to turn this activity
into a game. For instance, they might agree that rectangles with
the target area earn 1 point, triangles 2 points, and irregular
figures 3 points.
WATCH for students who may miscount the area if partial
squares are involved. Suggest that they stick to figures made up
of whole squares.
Extension:
Include number cards that include mixed numbers with halves,
such as 3 1/2, 4 1/2, 5 1/2.
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Exploration Center 5-4

What's My Area?

• Working in pairs mix the number
cards and each person draws a card.
• Each player makes a figure on the
dot paper whose area in square
units equals the number shown on
the card.
• Check your partner's figure and
compare them.
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Exploration Center 5-5

Alphabetical Area
Finding Areas and Perimeters of Block Letters

Materials:
Centimeter Grid Paper
Student Work:
Students design polygonal block letters on Centimeter Grid Paper.
They can use the letters of their first and/or last name, their
initials, the letters in the name of a pet, a friend, and so on. They
draw each letter on grid paper, making them all about the same
general height and thickness so that the letters look like they
could go together in the same word. Then students find the area
and perimeter of each letter and record it on the grid paper.
WATCH that students form letters using only straight sides.
They might have to adjust the size of their letters to account
for fitting them into grid squares.
Extension:
Have students try this problem for the numerals 0-9. They might
look at the numerals in a calculator display to see how each is
formed with only straight lines.
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Exploration Center 5-5

Alphabetical Area

• Design polygonal block letters on
centimeter grid paper. You can use the
letters of your name, your initials, the
letters of your pet's name, and so on.
• Draw each letter making them all about
the same general thickness and height
so that the letters looks like they
could go together in the same word.
• Find the area and perimeter of each
letter and record it on the grid paper.
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Week Three
At A Glance
Attributes of Triangles

Monday: Can You A Iways Make A
Triangle?
Tuesday: How Can Triangles Be
Described By Their Sides?
Wednesday: How Can Triangles Be
Described By Their Angles?
Thursday: The Greedy Triangle
Friday: Shapes Menu
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Problem of the Week
Find the Pyramid
Communicates Understandings

WASL 4.39 Practice Materials
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Problem Solving Guide

Date
1. Rewrite the question in your own words.

2. List the information you already know that will help you solve the
problem. - - - - - - - - - - - - - - - - - - - - - - - -

3. Tell what you need to find out to solve the problem. _ _ _ _ _ __

4. Draw a picture (not artwork), diagram, chart, graph, or table.

5.Show the arithmetic (addition, subtraction, multiplication, and division).

6.Write the solution (answer) to the question in a complete sentence.

7. Explain how you got your answer and how you know it is correct. Prove
your thinking.
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Math Warm-up
Multiplication and Division
What multiplication and division equations would describe
this picture?
How do you know the answers are correct?
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Can You Always Make A Triangle?
Lesson Objective:
Students will be able to determine whether a string can be cut into three pieces of any size
and arranged to form a triangle. Students will then make a conjecture about the
relationship of the lengths of the sides of triangles
Time Required: one hour
Materials Needed:
Centimeter rulers
11" x 17" paper
thin dark markers
highlighters
Procedure:
Introduction: Show the class a piece of string 9 centimeters long. Hold the string in the

air with your fingers at 4 centimeters and 6 centimeters. Have the students predict
whether the three lengths, if cut, can be formed into a triangle. After some discussion, cut
the string at 4 and 6 centimeters and make a triangle, laying the pieces on an overhead
projector so everyone can see the product. Measure the three pieces and record the
measures.
Student work: Divide the class into small groups. Each group should have a centimeter
ruler and string. Ask the students if a triangle can always be made with a piece of string
cut into three piec:es. To help students organize the process ask them how they are going
to decide where to cut the string. How are they going to know if it makes a triangle? What
pattems are they finding in their tables?
Lesson Conclusion and Evaluation: Ask students: 1. What patterns do you see in your data?
2. What was the result when you cut the string into three pieces the same length? 3. What
general rule can you make about the lengths of the three sides that made triangles? 4.
What general rule can you make about the lengths of the three sides that did not make
triangles?
Listen to the patterns students find to make sure the patterns work for all of the
situations. Listen for students who discover that the sum of the lengths of any two sides
of a triangle is greater than the length of the third side.

Quest 2000
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Math Warm-up
Estimating Time
•

How long does it take you to get to school in
the morning?

•

Explain how you know it takes that long?
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How Can Triangles Be Described By
Their Sides?
Lesson Objective:
Students will be able to describe triangles and sort them into two or more groups with a
defined sorting rule.
Time Required: one hour
Materials Needed:
Blank paper
Scissors
Centimeter rulers
A sheet of 11 pre-drawn triangles of various types
Procedure:
Introduction: Ask students to draw and cut out six different triangles. When they have

finished ask them to choose one triangle and describe the triangle to their partner without
showing it to them. They need to think of descriptions clearer than "It has three sides."
Student work: Divide the class into small groups. Ask students to sort their triangles into
groups. Once they have chosen one way of sorting ask the students to trace the triangles
into groups and write a description of the rule they used to sort them. Students should
then try to find a different way to sort their triangles.
After students have thought of some different ways of sorting give each student the handout of the 11 pre-drawn triangles. Students should measure the side lengths of each of
these triangles. Then use their measurements to sort the triangles into groups. Students
should write a description of the characteristics of each group.
Lesson Conclusion and Evaluation: While students are working ask them if a triangle can
belong to more than one of the categories. Have them draw an example to prove their
answer. Ask how the lengths of the three sides relate to each other in different kinds of
triangles. Do any triangles have any sides the same length?
Listen for students who are beginning to focus on the shape of the angles rather than on
the sides. Encourage those students to share their thinking with the class.

Quest 2000
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Math Warm-up
Mental Math
•

Explain how you will find the answer to the
problem 5 x 9 + 4.

•

Wi 11 5 + 4 x 9 have the same answer?

•

Why or why not?
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How Can Triangles Be Described By
Their Angles?
Lesson Objective: Students will be able to sort triangles according to their angle measure
and discuss their sorting rules. Students will be able to use the mathematical
terms: acute angle, obtuse angle, and right angle. Students will discuss connections
between scalene - isosceles - equilateral and acute - right - obtuse - equilateral
triangles.
Time Required: one hour
Materials Needed:
Paper
Ruler
Scissors
Index cards
A sheet of 11 pre-drawn triangles of various types
Procedure:
Introduction: Ask students to cut out one triangle from the triangle handout. Once the
have one cut out ask students to use their index card to determine the angles of the
triangle. Explain that the corner of the index card measures a right angle. Anything
smaller than a right angle is acute and anything larger than a right angle is obtuse.
Student work: Ask students to cut out all eleven triangles from their handout. Ask
students to categorize the triangles using their angle measures rather than their side
lengths. Students should measure the angles of these triangles and use the measures to
sort them. Students should write a description of the characteristics of each group of
triangles. Ask students to think about how they classified triangles by their angles. Did
they find any triangles with equal angles? Any triangles with two angles of equal measure or
no angles of equal measure? How does classifying triangles by angle measures relate to
classifying triangles by side lengths? Can a triangle belong to more than one category? Ask
students to draw an example to prove their thinking.
Lesson Conclusion and Evaluation: Ask students: 1. How do you know if the angle is an acute
angle using the index card? 2. How can you check to see if two angles in a triangle are equal
to each other? 3. Can a triangle belong to more than one of your categories? Draw an
example to prove your answer.
Watch for students who can recognize a right angle in a triangle. Listen to find out if
students understand that they are sorting triangles by their angles and not by their size or
the length of their sides.
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Math Warm-up
Multiplication
Describe how you would multiply
9

x 28
and

7 x 64.
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The Greedy Triangle
Lesson Objective: Students will be oble to recognize ond identify various polygons.
Students will be able to relate each shape's name to its number of sides. Students
will be able to construct the six geometric shapes on a geoboard. Students will be
able to construct one of the six geometric shapes out of construction paper.
Time Required: one hour
Materials Needed:
Clear geoboard for the overhead
Geoboards for students
Rubber bonds
Pictures of shapes
The Greedy Triangle by Marilyn Burns
Graph paper
Construction paper
Scissors
Markers
Vocabulary:

Triangle - 3-sided polygon
Quadrilateral - 4-sided polygon
Pentagon - 5-sided polygon
Hexagon - 6-sided polygon
Nonagon - 9-sided polygon
Decagon - 10-sided polygon

Procedure:
Introduction: Review what the side of a shape is. Ask volunteers to draw a triangle,
quadrilateral, pentagon, hexagon, nonagon, and decagon. Discuss where we see these shapes
in the environment. Introduce the book The Greedy Triangle. Ask students to listen for
the names of the different shapes mentioned in the story. After the story is read, ask
students to share the shapes that were mentioned in the book.
Student work: Review the prefixes of the shapes and their meanings. Give each student a
geoboard and rubber bands. Ask students to create all of the shapes from the story onto
the geoboard. When students have had an opportunity to try all of the shapes ask
volunteers to make the shapes on the overhead geoboard.
Lesson Conclusion and Evaluation: Discuss as a group what the names of the shapes are and
how they have gotten their names. Ask the students to write a brief entry in their math
journals about naming and identifying geometric shapes. Then ask students to draw ond cut
out of construction paper a shape that was mentioned in the story. Students should then
name their shape and write the number of sides the shape has.
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Math Warm-up
Multiplication
Draw a picture to represent this problem.
Then write the product.
14 x 7
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Shapes Menu

Teacher information
Student directions
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Exploration Center 3-2

The Triangle Spin Game
Describing Triangles By Their Sides

Materials:
How to Make a Spinner worksheet
Spinner labeled: scalene, isosceles, equilateral
Paper clip
Triangular Dot Paper (one sheet per student)
Student Work:
Students work in pairs or small groups. Each takes a turn spinning
the spinner. On his or her sheet of triangular dot paper, the
student draws the triangle described. New triangles cannot
overlap any of those previously drawn, but it's okay if they touch.
When no more triangles can be drawn, the student who has made
the greatest number on his or her sheet wins!
WATCH to check that students are drawing the correct types of
triangles. Students should verify each other's work.
Extension:
A more difficult version of this game allows students to draw
overlapping triangles. Finding the total drawn on this sheet will
be more challenging.
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Exploration Center 3-2

The Triangle Spin Game
1. Working in pairs or small groups,
each student takes a turn spinning
the spinner.
2. On triangular dot paper each
student draws the triangle
described on the spinner.
(Triangles cannot overlap each
other but they can touch.)
3. When no more triangles can be
drawn, the student who has made
the greatest number of triangles
on his or her paper wins!
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Exploration Center 3-3
All Possible Triangles?
Describing Triangles By Their Angles

Materials:
Geoboards and rubber bands
Index cards
Angle rulers
Square Dot Paper
Student Work:
Students make as many triangles as they can on the geoboard,
recording each on the dot paper. When students think they have
found all the possible triangles, they make a table to sort the
triangles by the types of angles. A corner of the index card can
be used to check if an angle is right, acute, or obtuse.
LISTEN to make sure that students understand the definitions
of right, acute, or obtuse angles. You may wish to write the
definitions, with examples, on the board.
Extension:
Students use the angle rulers to find the degree measure of all
the possible angles that can be made on the geoboard.
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Exploration Center 3-3

All Possible Triangles
1. Make as many triangles as you can
on the geoboard.
2. Record each triangle on the square
dot paper.
3. When all possible triangles have
been found, make a table to sort
the triangles by the types of
angles.
4. Use the corner of an index card to
check if the angle is right, acute,
or obtuse.
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Exploration Center 3-4
Triangle "Division"
Describing Triangles By Their Sides and Angles

Materials:
Power Polygons, one of each type excluding the hexagon
Angle ruler
Paper
Student Work:
Students trace around one of each type of polygon. Then they
divide each figure into two triangles. They give the triangles
letter or number names and make a table to describe each one by
its sides and angles. The angle ruler can be used to check that
sides or angles are the same size.
WATCH how students decide to divide each figure into two
triangles. For most of the pieces, there is more than one way to
do the "division".
Extension:
Students divide each figure into three triangles. There will be
more triangles for them to include in their tables.
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Exploration Center 3-4

Triangle "Division"
• Trace around one of each type of
polygon.
• Then, divide each figure into two
triangles.
• Give the triangles letter or number
names and make a table to describe
each one by its sides and angles.
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Week Four
At A Glance
Area and Perimeter of Triangles

Monday: What is the Area of the
Geoboard Figure?
Tuesday: What is the Area Of the Right
Triangle?
Wednesday: Tessellations
Thursday: Tessellations
Friday: Shapes Menu
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Problem of the Week

Patterns Galorel
Solves Problems

WASL 4.28 Pracrice Materials
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Problem Solving Guide

Date
1. Rewrite the question in your own words. - - - - - - - - - - - -

2. List the information you already know that will help you solve the
problem. - - - - - - - - - - - - - - - - - - - - - - - -

3. Tell what you need to find out to solve the problem. - - - - - - -

4. Draw a picture (not artwork), diagram, chart, graph, or table.

5. Show the arithmetic (addition, subtraction, multiplication, and division).

6.Write the solution (answer) to the question in a complete sentence.

7. Explain how you got your answer and how you know it is correct. Prove
your thinking.

P. 94

Math Warm-up
Estimating Time
•

How long does it take you to get ready for
school (get dressed, brush your teeth, etc.)?

•

Explain how you know it takes that long?
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What is the Area of the Geoboard Figure?
Lesson Objective: Students will find the areas of various figures on the geoboard that are
made of triangles and rectangles by counting whole and half squares. Students will
record the areas and explain how they found the total area.
Time Required: one hour
Materials Needed:
Rulers
Geo boards
Rubber bands
Geoboard dot paper
Handout with different three and four sided shapes on it
Procedure:
Introduction: Draw several rectangles on Geo board paper. Discuss with students how to

find the areas of the rectangles. Ask students to create a rectangle on their geoboards
and find the area. Ask students to find a rectangle with an area of 4, 8, 10, or 15 square
units. Ask volunteers to show the class the rectangles they have created.
Student work: Divide the class into groups of two. Give each pair a handout with different
shapes drawn on it. Ask the students to describe the shapes using as many geometric terms
as they can. Then ask the students to create each shape on their geoboards and label their
solution on their Geoboard paper. Students should write about how they found the area of
each figure. Ask students if they can break the figure apart to help find the area. Which
part of the figure is the easiest to work with? Ask students why that is the case.
Watch for students who have trouble counting partial squares.
Lesson Conclusion and Evaluation: Ask students: How did you break apart the figures to
find their areas? Did you notice any connection between triangles and rectangles?
Listen for students who made discoveries about the area of triangles being half the area of
a rectangle with the same base and height.
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Math Warm-up
Division
How would you share 30 chocolates
among seven people?
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What is the Area of a Right Triangle?
Lesson Objective: Students will be able to explore the area of right triangles. Students will
find all the right triangles they can make on a 5 x 5 geoboard, copy each onto dot
paper, give the area, and explain how they found it.
Time Required: one hour
Materials Needed:
Geo boards
Rubber bands
Geoboard dot paper
Procedure:
Introduction: Review what a right angle is. Ask students to create a 5 x 5 square with a

rubber band on their Geoboards. Ask students to find the area in square units of the entire
region. Ask students to find the area of the largest right triangle they could make.
Students should use their Geoboard dot paper and any method they know how to find their
answer.
Student work: Divide the class into groups of two. Ask students to find how many right
triangles with different areas they can make on their geoboards. Students should copy
their triangles onto their Geoboard dot paper. On the dot paper they need to give the area
and how they found it. Students should be able to explain how they know they found all the
different right triangles there could be. Ask students how they can tell if a shape is a right
triangle. How can you use what you know about rectangles to help you find the area of a
right triangle? Ask students how they can tell a right triangle is a right triangle.
Lesson conclusion and evaluation: Ask students: 1. How can you count whole and half
squares to find the area of every triangle? 2. How can you use rectangles to find the area
of triangles? 3. If you can find the area of a rectangle by multiplying the length by the
width, how can you find the area of a right triangle?
LISTEN for how students found the area of the right triangles. Help students see the
connection between a right triangle and a rectangle with the same base and height.
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Math Warm-up
Multiplication and Division
•

What multiplication and division equations would
describe this picture?

•

How do you know your answers are correct?
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Tessellations
Lesson Objective: Students will understand the concept of and the process of making
tessellations. Students will use the skills they have learned to produce unique
tessellations of the own.
Time Required: two one-hour class periods
Materials Needed:
White paper
Large pieces of construction paper
Pencils
Markers
Erasers
Rulers
Procedure:
Introduction: Show the students an example of a tessellation and ask them if they know
what it is called. Explain that a tessellation is formed every time shapes (two- or threedimensional) are placed edge to edge in some kind of repetitive patter to fill a plane or
space without leaving any gaps or overlapping. The tile on our kitchen counter and the vinyl
covering on our floors are repeated patterns of two-dimensional shaped tiling planes.
Student work: Make sure students has white paper, pencils, erasers, and rulers. Give
students about 20 minutes to sketch a picture of the shaper they will use as a tessellation.
Then students will choose a large piece of construction paper and use markers to draw out
their tessellation.
Lesson conclusion and evaluation: Hang the tessellations on a bulletin board so the
students can admire each other's work.
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Math Warm-up
Mental Math
•

Explain how you will find the answer to the
problem 3 x 6 + 7.

•

Wi 11 3 + 7

•

Why or why not?

x 6 have the same answer?
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Math Warm-up
Place Value
How many ways can you write the number

3,693?
Use what you know about place value to help you.
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Shapes Menu

Teacher information
Student directions
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Exploration Center 5-3
Tantalizing Tangrams
Covering Areas With Tangrams

Materials:
Scissors
Drawing paper
Markers
Tape
Tangram Pieces
Student Work:
Students use the tangram pieces to create appealing designs or
figures. If necessary, they tape the pieces together so they do
not move, making sure that the edges do not overlap. Students
trace the outline (perimeter) of the entire figure on drawing
paper and exchange papers with a classmate. Each student then
tries to determine which tangram pieces to use, and in what
arrangement, to cover the area enclosed by the tracing.
WATCH for students who have trouble covering the area. It may
help them to make designs that use fewer pieces.
Extension:
Have students try to use the tangrams to create geometric
figures they can name, such as triangles, rectangles, and squares.
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Exploration Center 5-3

Tantalizing Tangrams

• Using your tangram pieces, create an
interesting design or figure.
• Trace the outline (perimeter) of the
entire figure on drawing paper and
exchange papers with your partner.
(The pieces should not overlap. You
may need to tape the pieces while you
trace them.)
• Then try to re-create your partner's
figure using tangram pieces.
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Exploration Center 5-6

The Smallest Space
Finding the Area of the Figure You Fill

Materials:
Measuring tape
String
Masking tape
Quarter-Inch Grid Paper
Student Work:
Students determine the perimeter and area of the smallest
rectangular region they could fit in. Students should work in
pairs to determine the dimensions, using string and measuring
tools to help them. They should label and sketch each region on
grid paper, then find its area and perimeter.
WATCH for students who have trouble translating their
measurements to a drawing. It may help them to use masking
tape on the floor to outline the shape and then copy it onto paper.
Extension:
Have students determine the smallest possible figure that the
whole class could fit in.
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Exploration Center 5-6

The Smallest Space

• Determine the perimeter and area
of the smallest rectangular region
in which you could fit.
• Work with a partner with string and
a measuring tape or yard stick to
find the region.
• Sketch each region on grid paper,
and then find its area and
perimeter.
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Week Five
At A Glance
Sum It Up

Monday: How Many Squares?
Tuesday: Quilts
Wednesday: What is the Area?
Thursday: Performance Assessment
Friday: Performance Assessment
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Class Journal
• What did we find out about triangles?

• What did we find out about quadrilaterals?

• How did we share what we found?

• Now I wonder ...
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Class Journal
• What did we find out about area?

• What did we find out about perimeter?

• How did we share what we found?

• Now I wonder ...
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Problem of the Week

Heavier or Lighter?
Reasons Logically

W ASL 4.17 Practice Materials
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Problem Solving Guide

Date
1. Rewrite the question in your own words.

2. List the information you already know that will help you solve the
problem. - - - - - - - - - - - - - - - - - - - - - - - -

3. Tell what you need to find out to solve the problem. _ _ _ _ _ __

4. Draw a picture (not artwork), diagram, chart, graph, or table.

5. Show the arithmetic (addition, subtraction, multiplication, and division).

6.Write the solution (answer) to the question in a complete sentence.

7. Explain how you got your answer and how you know it is correct. Prove
your thinking. - - - - - - - - - - - - - - - - - - - - - - -
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Math Warm-up
Patterns and Place Value
Count by tens.
Begin with 243 and finish with 323.
Write two things you notice about the
numbers you wrote down.

(
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How Many Squares?
Lesson Objective: Students will investigate quadrilaterals and solve the problem of finding
how many squares can be made on a Geoboard.
Time Required: one hour
Materials Needed:
Geo boards
Rubber bands
Index cards
Geoboard dot paper
Procedure:
Introduction: Make a 2 x 2 square on a Geoboard. Ask students how many squares they see
in the region marked with the rubber band. With some discussion students should see that
there are five squares in the 2 x 2 square on the Geoboard.
Student work: Divide the class into small groups. Ask students to make as many squares as
possible on the Geoboard with whole unit sides. Students should draw their squares onto
the Geoboard dot paper. Students should explain in writing how they know they found all of
the possible squares and if they found any patterns in solving this problem. If students are
struggling suggest they look for all of the 1x1 squares, 2 x 2 squares, 3 x 3 squares, etc.
Tell students to look for a pattern in the number of each size of squares.
Lesson Conclusion and Evaluation: Ask students: 1. How many squares did you find in all? 2.
How many of each kind? 3. What patterns do you see? 4. How do you know there aren't
more?
Listen for the types of reasoning students use to justify their answer.
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Math Warm-up
Multiplication
Draw a picture to represent
this problem.
Then write the product

13 x 4
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Quilts
Lesson Objective: Students will apply their knowledge of fractions and geometry in order to
create a quilt.
Time Required: one hour
Materials Needed:
Scissors
Crayons
Square sheets of plain paper
Several sheets of 1" grid paper
Procedure:
Introduction: Explain to students that they will be using what they know about fractions
and geometry in order to create a quilt. Show pictures of quilts or actual quilts and talk
about what shapes, fractions, and patterns they see in the quilts.
Student work: Ask the students to fold a square piece of paper to make two or four equal
parts. Ask the students to create a design by coloring the parts of the folded square. In
writing students should describe their design. How many equal parts did you divide your
squares into? What would you call one of these parts? How would you describe your
designs by color?
Once students have their first square piece encourage them to make three more congruent
pieces to create a four square quilt.
Lesson conclusion and evaluation: Ask students to explain their quilt. Is your design
symmetric? How would you describe the design of your quilt? What fractional parts did
you use to make your quilt?
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Math Warm-up
Multiplication and Division
• What multiplication and division equations would
describe this picture?
• How do you know your answers are correct?
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What is the Area?
Lesson Objective: Students will find the area of irregular figures on Geoboards. They will
use the strategies they know, record the area on dot paper, and explain the methods
they used.
Time Required: one hour
Materials Needed:
Geo boards
Rubber bands
Geoboard dot paper
Procedure:
Introduction: Make an irregular figure on a Geoboard for the overhead projector. Design a

figure whose area can be found by direct counting and that can be broken apart into smaller
figures whose areas can be found and combined. Ask students to think of ways to find the
area of the figure. Ask for volunteers to explain and demonstrate their methods.
Student work: Divide the class into small groups. Each student in the group should create
an irregular figure on their Geoboard or on the Geoboard dot paper. Then the group will
find the area of each figure. Draw each figure onto Geoboard dot paper, label with the
correct area and explain the method used to find the area. When the students are finished
in their groups the class can look at a few of the challenging shapes and find the answers
together.
Lesson conclusion and evaluation: Ask students: 1. Can you find smaller shapes within each
irregular shape whose area you know how to find? 2. How can this· chopping" method help
you find the area of the entire figure? 3. How can you verify that they area you found
makes sense?
Watching for students to creatively divide the figure into sections whose area is easily
found. Listen for alternative ways groups use to find the area of a figure. Emphasize that
there is usually more than one way to divide a figure to find its area.
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N\ath Warm-up
Division
How would you share 22 cookies
among four people?
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Math Warm-up
Multiplication
Describe how you would multiply

2 x 76

and
4 x 46.
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Performance Assessment
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Performance Assessment
As a culminating project students will demonstrate their knowledge
and understanding of triangles, quadrilaterals, area, and perimeter and how
they relate to real life by researching a career that uses geometry and
measurement and creating a plan and a model of a structure. The students
will have the opportunity to share their structures and career with other
students in the class through oral reports and through a walking tour of the
structures.
Students will research and read non-fiction materials to find the
career on which they will base their structure. Students will write two to
five paragraphs describing the career they read about using the writing
process. In the description students will explain what people in that career
do in general. They will explain where people in that career work and what
supplies and equipment they use. Students will need to find what education
is required for the career they are researching and approximately how much
money people in that career make. The description will also include how
people in that career use geometry and measurement. Finally, students will
explain what structure they will build and how it relates to the career they
researched.
After the research is complete, students will draw a mathematical
diagram of a structure. The diagram needs to be complete and accurate so
someone else could follow it and create the same structure. The diagram
needs to show the geometric shapes and measurement used. Finally the
students will decide what material they will use to create their threedimensional model and put it together. Once the model is complete students
will identify the area and perimeter of at least five features of the
structure. They will identify, label, and describe at least two different
triangles and two different quadrilaterals in the structure.
Components:
Research careers using non-fiction books
Write a two to five paragraph report using the researched
information
Use the writing process
Draw an accurate diagram of a structure and label the shapes and
measurements
Create a three-dimensional model of a structure
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Identify and label shapes and measurements
Present information about the career to the class
Share diagram and model with the class
Multidisciplinary:
Math I Reading I Writing I The Arts I Communication
Multi modal:
Research I Writing I Art
Teacher Evaluation:
The performance assessment will be graded at completion and will be
regularly assessd informally during class time prior to completion. This is
intended to keep students on task and caught up with the assignment.
Evaluation techniques:
Formative Assessment
3. Student will have portions of the research (notes, rough drafts,
etc.) due on specific dates. These portions will be reviewed by the
teacher and returned with comments to help students continue
their research.
4. The teacher will observe student process daily and offer guidance
and corrections as necessary.

Summative Assessment
See report, diagram, and model rubrics. All three parts of the
performance assessment will be assessed by the teacher using a rubric and
the 4, 3, 2, 1 grading system used in the Yakima School District.
Student Evaluation:
Students will have the opportunity to self-grade all three parts of the
performance using the teacher made rubrics.
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Diagram of Structure
&
Identification of features of the
structure
RUBRIC
4

Diagram is professional looking, which means neat and clear with lines
drawn with rulers. The diagram matches exactly the threedimensional structure. It has several complex shapes in addition to
the required shapes. All shapes and measurements on the structure
are correctly labeled, identified, and described.

3

Diagram is neat and clear. The diagram reflects the threedimensional structure and has at least two triangles and two
quadrilaterals. The shapes and measurements on the structure are
correctly labeled, identified, and described.

2

Diagram is clear. The diagram reflects most aspects of the threedimensional structure and has two triangles and two quadrilaterals.
More than half of the shapes and measurements on the structure are
correctly labeled, identified, and described.

1

Diagram is not neat and clear. The diagram does not reflect the
three-dimensional model. Most shapes and measurements on the
structure are not correctly labeled, identified, or described.
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Report on Career
RUBRIC
4

Five or more paragraphs describing a career that uses geometry and
measurement. All aspects of a 3 are met. Student has found
additional information about the career. There is a direct and clearly
defined explanation of how people in the career use geometry and
measurement. The paper includes an extensive description of the
structure the student will create and clearly explains how the
structure relates to the career.

3

Two to five paragraphs describing a career that uses geometry and
measurement. Paper describes, in general, what people in that career
do. Information about the career includes: where people work,
supplies and equipment needed for the job, what education is required,
approximately how much money people in the career make, and how
people in the career use geometry and measurement. The paper
includes a brief description of the structure the student will create
and how that structure relates to the career. The paper has gone
through the writing process. There are few errors in conventions.

2

Two to five paragraphs describing a career that uses geometry and
measurement. The paper describes, in general, what people in that
career do. At least two pieces of information are included about the
career. There is a connection to how the career relates to geometry
and measurement. Most steps of the writing process were followed.
Sentence structure, grammar, and spelling make the paper readable
but are not perfect.

1

Paper describing a career that uses geometry and measurement. The
paper describes, in general, what people in that career do. There is
limited accurate information about the career and how it relates to
geometry and measurement. The paper has not gone through the
writing process and reads as a rough draft. Sentence structure,
grammar, and spelling make the paper difficult to read and
understand.
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3-D Model of a Structure
RUBRIC
4

Exceeds Standard

3

Meets Standard

2

Working Towards Standard

1

Below Standard
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Effectiveness Survey
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Shaping Your World
Unit Survey
Strongly
Agree
Agree Disagree

Strongly
Disagree

Math instruction incorporates
time for individual and group work.
Instructional strategies in math
provide for different learning styles.
Math instruction incorporates
writing: students write to
demonstrate their learning, explain
their thinking, and to communicate
about math as it relates to real Iife
situations.
Instruction included performance,
where students are active in learning
activities that are based in real world
applications.
This unit includes all of the things
necessary to teach it.
This unit was successful in my
class.
Is there anything you would like to see added to this unit?

Were there any lessons that didn't work for you in this unit? If so, which ones?

Any other comments?
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Mathematics in Children's Literature
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Burns, M. (1994). The Greedy Triangle. New York: Scholastic Inc.
Geometry: In this is a book about geometry, a triangle changes into several different
shapes trying to find the shape in which he is happiest. Each shape he tries has several
examples of what he can be as that shape.

Murphy, S.J. (2000). Dave's Down-to-Earth Rock Shop. New York:
HarperCollins Publishers.
Classification: Two kids learn different ways to classify their rock collection when they
visit Dave's Down-to-Earth Rock Shop. The kids are also introduced to geology as they learn
how to classify their rocks.

Murphy, S.J. (1999). Super Sand Castle Saturday. New York:
HarperCollins Publishers.
Murphy introduces measuring tools and how you need to have an even standard measuring
tool (inches in this case) in order to have an accurate measurement. There are a lot of
discussion opportunities if read aloud.

Leedy, L. (1997). Measuring Penny. New York: Henry Holt and
Company.
Measurement: A girl is assigned to measure something for her homework so she chooses
her dog, Penny. She uses all types of measurement, time, money, volume, temperature,
length, and width. She also discusses units. There are many extension possibilities with
this book.

Neuschwander, C. (1997). Sir Cumference and the First Round Table:
A Math Adventure. Watertown, MA: Charlesbridge Publishing.
Geometry: This is a funny book about shapes. Sir Cumference is trying to build the perfect
table for King Arthur and his knights. He tries several shapes before he and his wife, Lady
Di of Ameter, and his son, Radius, see a fallen tree and decide a circle would be the perfect
shape. This book uses very clever language.

Schwartz, D. M. (1999). If You Hopped Like A Frog. New York:
Scholastic Press.
Comparisons: Schwartz makes comparisons using an If ... Then ... structure. There are math
problems from the story in the back of the book.

Scieszka, J., Smith, L. (1995). Math Curse. New York: Viking, a
division of Penguin Books.
Math in everyday life: In math class Mrs. Fibonacci tells the narrator that almost
everything can be thought of as a math problem. From then on the narrator is under a math
curse and every part of his day, from the time it takes to get ready for school to the logic
conversation his parents have at dinner, is a math problem.

Lasky, K. (1994). The Librarian Who Measured the Earth. Boston:
Little, Brown and Company.
Geometry, measurement, history: Eratosthenes was the first person to document a method
of measuring the circumference of the Earth over 2000 years ago, and he was only 200
miles off. The biography is written as a story and talks about the curiosity, methods, and
calculations Eratosth needed to perform this task.
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Unit Resources
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Resources used in this unit
Bresser, R. (1995). Math and Literature; Grades 4-6. Math Solutions
Publications, CA.
Burns, M. (1992). About Teaching Mathematics: A K-8 Resource. Math
Solutions Publications, CA.
Charles, R.I., Brummett, D.C., Wortzman, R., Harcourt L., Barnett, C.S., Kelly,
B. (1995). Mathapedia Quest 2000. Addison-Wesley, CA.
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B. (1995). Quest 2000 Exploring Mathematics. Addison-Wesley, CA.
Pauls, M. (2002). Tessellating Triangles. AIMS(8), 16. p. 42-51.
Rectanus, Cheryl. (1994). Math By All Means. Geometry 3-4. Math
Solutions Publications, CA.
State of Washington Superintendent of Public Instruction. (1997).
Washington Assessment of Student Learning: Example Test Grade 4.
Olympia, WA
Washington State Commission on Student Learning. (1998). Essential
Academic Learning Requirements. Olympia, WA.
Lesson Plans Page. Com:
Success Link:
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Teacher Guided Resources:
4/act1Yi tics/quilt.html

http:1/tcams.lacoc.cdu/documcntationiclassrooms1am,·/gcomctrv/3-

Chapter Five: Summary, Conclusion, Recommendation
Summary
The purpose of this project was to create units that integrate mathematics,
language arts, and Washington Assessment of Student Learning practice items for a
fourth grade classroom. Integrated curriculum has resurfaced as a popular discussion
point in education. With the push of educational reform and higher standards, people in
the education world are talking about how to teach to make students as successful as
possible with all of the new expectations. For example, researchers have found a
correlation between student success in math and the way in which students are taught.
Students who see mathematics in relationship to other subject areas and their lives
outside of school are more likely to understand mathematical concepts and problem
solving (Hiebert and Wearne, 1993). As part of the push for higher standards in schools,
states are implementing state-wide assessments. The assessments are tools to measure
the effectiveness of the standards. Renyi, (2000), was concerned that eventually the
assessments, driven by the standards, will become the curricula of the schools.
Conclusions
This project is a review of the current conversation about these issues and an
integrated unit. language arts, mathematics, and assessment practice, for a fourth grade
classroom. The review of literature is divided into three parts: integrated curriculum,
teaching mathematics, and assessment. The authors reviewed agree that integrated
curriculum is helpful in that it allows more time for teaching all that is required.
However, the amount of time required to prepare an integrated unit is a drawback. The
integrated unit in this project is set up to be adaptable to any fourth grade classroom in
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the Yakima School District. This unit uses the adopted mathematics text for the Yakima
School District and incorporates language arts and W ASL practice items into the
mathematics concepts explained in the text. This unit helps students prepare for the
WASL and teaches life-long skills.
Recommendations

If all of the fourth grade classes in the Yakima School District used this unit, plus
units for the other major math strands we teach, it would provide a consistency of
curriculum throughout the district. Not only would this provide consistent curriculum in
fourth grade but it would also help align the math curriculum across the grade levels. In
order to make this unit the most effective, a day-long teacher inservice would be required.
The unit includes daily entry tasks in front of each lesson. The entry tasks do not connect
with the lessons. They are a review of basic math facts that students need to review
regularly. While it is important to review, some teachers may prefer to use entry tasks
that connect to the daily lesson.
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